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A Brief Account. abit the SOLAR: ; 
SYSTEM, and of the FIXED 
STARS, ee 
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Planets revolving about the Sun; and 
of the Secondary Planets round their re- 
hellt ve Primaries. 


MN HE Sun 18 8 in the Midit 


Neem s fix opaque ſph 

8 paque ſpherical Bodies re- 
e volve about Wo as their Center. 
Theſe wandring Globes are called the 


Planets, who, at Different Diſtances, Planes. 
„„ 5 and "2 


*2 


The INTRODUCTION. 
and in different Periods, perform their 


Revolutions from Weſt to Eaſt, in the 
4 . Order: 


11.4 Mercury i is neareſt to the Sun of 
all the Planets, and performs its Courſe 
in about three Months. 2. 2 Venus i - 
about feven Months and a half. 3. 
The Earth in a Year. 4. 6 Mars in 
about two Vears. 5. 1 Jupiter in twelve. 
And laſtly, 2 Saturn, whoſe * Orbit in- 
cludes all the reſt, ſpends almoſt 30 Vears 
in one Revolution round the Sun. The 
Diſtances of the Planets from the Sun 
are nearly in the ſame proportion, as 
they are repreſented in Plate 1. vs. 
Suppoſing the Diſtance of the Earth 
from the Sun to be divided into 10 
equal Parts; that of Mercury will be 
about 4 of theſe Parts; of Venus 7; of 
Mars 15; of Jupiter 52; and that of 
Saturn 95˙ 


The 


: The Characters PE before the Names of the Pla. 

| nets, are for Brevity's Sake commonly made uſe of by 
Aſtronomers, inſtead of the Words at length, as 9 for 

Venus, &c. | 


Pg By the Ocbit of a Planet 3 18 commonly underſtood | 
the Tract or Ring, deſcribed by its Center round the 
Sun, but by the Plane of the Orbit is meant a flat Sur- 

face extended every Way thro” the Orbit infinitely. 
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Sect. 1. Of the SoLAR SYSTEM. 3 


The Orbits of the Planets are not all 
in the ſame Plane, but variouſly inclined 
to one another; fo that ſuppoſing one i 
of them to coincide with the above v 
Scheme, the others will have one half 3 
above, and the other half below it; in- A 
terſecting one another in a Line paſſing 
through "he Sun. 'The Plane of the 
Earth's Orbit is called the Ecliptic; and 
this the Aſtronomers make the Stand- 
ard to which the Planes of the other 
Orbits are judged to inchne. The 
right Line paſling thro' the Sun, and 
1 the common Interſection of the Plane 
of the Orbit of any Planet and the E- 
cliptic, is called the Line of the Nodes Mam. 
of that Planet; and the Points them. 
ſelves, wherein the Orbit euts the —_ 
tic, are called the Nodes. 


The Inclinations of the Orbits of the 
Planets to the Plane of the Ecliptic, 
are as follows, vig. the Orbit of Mercury 
makes an Angle with it of almoſt 7 De- 

grees ; that of Venus ſomething above 3. 
Degrees ; of Mars, a little leſs than 2 
Degrees; of Jupiter, 1 1.4 Degree; and 
of Saturn, about 2 < : Degr ees. Phe 

Orbits of the Planets are not Circles, but 

Ellipſes or Ovals. What an Ellipfis 1 18, 
muy. be eaſily underſtood from the 
B 2 ns | OT 


Tue INTRODUCTION. | 

following Deſcription. Imagine two 
ſmall Pegs fixed upright on any Plane, 
and ſuppoſe them tied with the Ends of 


9 a Thread ſomewhat longer than their 


Diſtance from one another: Now if a 
Pin be placed in the double of the Thread 
and turned quite round, (always ſtretch- 
ing the Thread with the ſame Force) the 
Curve deſcribed by this Motion is an 
Ellipfis. The two Points where the 
Pegs ſtood, (about which the Thread 
was turned) are called the Foci of that 
Ellipſis; and if, without changing the 
Length of the Thread, we alter the 
Poſition of the Pegs, we ſhall then have 
an Ellipſis of a different kind from the 
former; and the nearer the Focuss are 
together, the nearer will the Curve de- 
ſcribed be to a Circle; until at laſt the 
two Focus's coincide, and then the Pin in 
the doubling of the Thread will deſcribe 
a perfect Gr cle. The Orbits of all the 
Planet have the Sun in one of their 
Focus s, and half the Diſtance between 
the two Fecus's-is called the Excentri- 
city of the Orbits. This Excentricity 
is different in all the Planets, but in 
moſt of them ſo ſmall, that in little 
Schemes or Inſtruments, made to repre- 
ſent the Planetary Orbits, it need not be 
contre. V 
23 2 FL The 


Sect I. 
The Six Planets above-mentioned; 


are called Primaries, or Primary Pla. Primary 


Planets. 


nets ; but beſides theſe, there are ten 
other leſſer Planets, which are called 
Secondaries, Moons, or Satellites. Theſe Secondary 
Moons always accompany their re- 
ſpective Primaries, and perform their 
Revolutions round them, whilſt both | 
together are alſo carried round the Sun. 
Of the Six Primary Planets, there are 
but three, as far as Obſervation can 
aſſure us, that have theſe Attendants, 
Vis. the Earth, Jupiter, and Saturn. 


The Earthis attended by the Moon, who 
performs her Revolution in about 274 
Days, at the Diſtance of about 30 Dia- 
meters of the Earth from it; and once 
a Year is carried round the Sun along 


with the Earth. 7 65; 0961107 Oe 


Jupiter has War Moons, or Satellites; Fupiter's . _ 


the irt, or innermoſt, performs its four 
— in about one Bay and 18 8 85 
Hours, at the Diſtance of $52 Semidia- 
meters of Jupiter from his Center; 
the ſecond revolves about Jupiter in 3 
Days 13 Hours, at the Diſtance of 9 
of his Semidiameters ; the third in ; - 
Days and 4 Hours, at the Diſtance of 
14 + Semidiameters ; the fourth and ut. 
| B 3 ermoji 5 
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mop the SOLAR SYSTEM. 3 -Y 


- 


has five 


Moons. 


The INTRODUCTION: | | 


ermoſt performs its Courſe in the. 8 
of 16 Days 17 Hours; and is we 
from Jupiter's Center, 25 4 of his * 


| Gnitnoters. 


Satierin has no leſs than * Satellites: 
the firft, or innermoſt, revolves abnut i 
him in 1 ny and 21 Hours, at the Diſ- 
tance of 4 Semidiameters of h from 
his Center ; the ſecond compleats his 
Period in 2 + Days, at the Diſtance of 
5 4 of his Semidiameters ; ; the third, in 
about 4 + Days, at the Diſtance of 8 
Semidiameters ; the fourth performs its 
Courſe in about 16 Days, at the Diſ- 
tance of 18 Semidiameters ; the fifth and 
outermoſt takes 79 + Days to finiſh his 
Courſe; and is 54 4 Sernidiameters of Sa- 
turn diſtant from his Center. The Sa- 
tellites, as well as their Primaries, per- 
form their Revolutions from Wet to 
Eaft : The Planes of the Orbits of the 
Satellites of the ſame Planet are vari- 
ouſly inclined to one another, and con- 


ſequently are inclined to the Plane of 
the Orbit of their EY: joy phy 


| Rakes theſe Attend ants, Saturn is en- 


compaſſed with a thin plain Ring, that 


does no where touch his Body: The Di- 


ameter of this ä rs to the Diameter 


2 = of 


CE: ſo that in ſome Situations the Hea- 


vens may be ſeen between the Ring and 
his Body. This furprizing Phznomenon 


of Saturn's Ring is a modern Diſcovery ; 
neither were . fo Satellites of Jupiter 
and Saturn known to the Ancients. 


The Jovial Planets were firſt diſcoyered 


dy the famous Italian Ph iloſopher Ga. 
lilæus, by a Teleſcope which he firſt 
Invented ; and the celebrated Caffpri, 


the ö King's Aſtronomer, was the 


firſt that ſaw all the Satellites of Saturn ; 


which by Reaſon of their great Diſtan- 
ces from the Sun, and the Smallneſs of 
their own Bodies, cannot be ſeen by us, 


5 but by the Help of very good Glaſſes, 


——— 8 of the primary Planets 4 
round the Sun (as alſo of the Satellites Men. \. 


round their reſpective Primaries) is cal- 
led their Annual Motion; becauſe they 
have one Year or alteration of Seaſons 


compleat in one of theſe Revolutions. 
Beſides this Annual motion, four of the 


Planets, viz. Venus, the Earth, Mars, and 


Jupiter? revolve about their own Axzs, from 


Weſt to Eaff ; and this is called their Di- Diurnal 
urnal Motion. F or by this Rotation each Mes. 


. 
- 
* 


"> Point 


to PF 3 enn the void * 
| K d the Body of Saturn | 
You to the Breadth of che Ring it= 
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$ Point of their Surfaces; is carried meer 

©  fively towards or from the Sun, who al- 
Ways Illuminates the Hemiſphere which 
3 is next to him, the other embed ob- 
3 ſcure; and while any Place is in the 
3 8 Hemiſphere, illuminated by the Sun, it 
4 is Day, but when it is carried to the 
| obſcure Hemiſphere, it becomes Night; * 
= and ſo continues, untill by this Rotation 
1 the ſaid Place is N (her: cage! 'by i 

the Sun. 1 Las 


5 * 
” * N 93 
4 AA 
1 


$ 


ny F The Eartb an þ its "Revolution 
the ®, g,Tound its Axis! in 23 Hours 56 Minutes; | 
$and 1. * Venus in 24 Days 8 Hours; Mars in 
24 Hours and 40 Minutes; and Jupiter 
moves round his own: Axis in 9 Hours 
d and 5 and 56 Minutes. The Sun alſo is found 
= — to turn round his Axis from Weſt to 
rand Eaſt in 27 Days: And the Moon which 
ho. is neareſt to us of all the Planets, re- 
des. volves about her Axis in a Month, or in 
the ſame . of Ti ime that ſhe turns 
round : 


. B. According to Biackin? 5 Sperren Venus's 
Axis inclines 75 Degrees from the Perpendicular to the 
Plane, of the Ecliptic (which is 51 f Deg. more than the _ 
Axis of our Earth) her Tropics are only 15 Deg. from 

- her Poles, and her Polar Circles at the ſame Diſtance 
from her Equator; ſo that the Sun's greateſt Declination 
on each Side of her Eguator is 75 Deg. by which ſhe 
muſt undergo a much greater Te of Seaſons than 
we do on our Earth. -” 


K 
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whence it 
Light but what proceeds from the Sun; 


be lucid without any Darkneſs or Sha- 
dow. The Planets are likewiſe proved 


to be Globular; becauſe let what part 
ſoever of them be turned towards the 


APP if 0 were not Globular. | 


the Orbs of Mars and Venus, and that? turn 


the Sun, is proved from Obſervations as 


round the Earth; ſo that the Lunarians 
have but 15 e throughout _ Year. 


15 The Planes are all O e Bodies The Pla- 


nets are 


having no Light but what 7 borrow Opaque 
from the Sun: For that Side of them and Glo- 
which is next towards the Sun, has al- 


ular. 


ways been obſerved to be illuminated, 


in what Poſition ſoever they be; but the 
Oppoſite Side, which the Solar Rays do 


not reach, remains dark and obſcure; 
is evident that they have no 


for if they had, all Parts of them would 


Sun, its Boundary, or-the Line ſeparat- 
ing that Part from the . always 
appears to be Circular; which could 9 


II. That che Earth 18 ed betwint The Pi- 


round th 
2 2, , u, and h, do all turn round Sn 


wy g 


econ : 


- 


415 Whenever We! is in n Conjunction 
with the Sun, that is, when ſhe is in the 
ſame 


Light from the Sun, it is neceſſary 


wards the ſame Part of the Heavens the 
Sun is in; ſhe either appears with a 
bright and round Face like a Full Moon, 
4 elſe diſappears: Or if ſhe is viſible, 
1 horned like a new Moon; 
Phænomena could never happen 

if did not turn round the Sun, = 
was not betwixt him and the Earth: 
For ſince all the Planets borrow their 
that 
2 8 lucid Face ſhould be towards the 
Sun; and when ſhe appears fully illu- 
ted, the ſHews the fame ee to the 
Sun and Earth; and at that Time ſhe 
muſt be above or beyond the Sun; for 
in no other Pofition could her illami⸗ 
nated Face be ſeen from the Earth. 
.. arther when ſhe diſappears, or if viſibie, 
horned; that Face of hers which 


| 1 towards the Sun is either wholly turn- 


Plate 2. 


ed from the Earth, or only a ſmall Part 
of it can be ſeen by the Earth; and in 
this Caſe ſhe muſt of Neceflity be betwixt 
us and the Sun. Let:S'be the Sun, T 


* 1. z. the Earth, and V Venus, having the ſame 


Face preſented both towards the Sun 
and Earth; here it is plain that the Sun 
is betwixt us and Venus, and therefore 
we muſt either place Venus in an Orbit 


round the Sun, and likewiſe: betwixt him 


and 


\ 


; : 1 ; * 8 
” 
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and us, as in Fig. 1. or elſe we muſt 
make the Sun to move round the Earth 


in an Orbit within that of Venus, as in 


Eg 2. Again, after Venus diſappears, 
or becomes horned, at her 6 with the 


©, ſhe then muſt be berwixt us and the 


Sun, and muſt move either in an Orbit 
round the Sun, and betwixt us and him, 
as in Fig. 1. or elſe round the Earth, 
and betwixt us and the Sun, as in Fig. 2. 
But Venus cannot move ſometimes within 
the Sun's Orbit, and ſometimes without 
it, as we muſt ſuppoſe if the moves 
round the Earth; therefore it is plain 
that her Motion is round the Sun. 


Beſides the forgoing, there is another 
Argument toprovethat Venus turns round 
the Sun in an Orbit that is within the 
Earth's, becauſe ſhe is always obſerved 
to keep near the Sun, and in the ſame 
Quarter of the Heavens that he is in, 

never receeding from him more than 
about : of a whole Circle; and there- 
fore ſhe can never come in Oppoſition 
to him; which would neceſſarily hap- 
pen, did ſhe perform her Courſe round 
the Earth either in a longer or ſhorter 
Time than a Year. And this is the 
ch ES "£8 wy Reaſon 
gie 6 Mark commonly uſed for Conjunction: thus 
<6 with the O, is to be read Conjunction with theSun. 
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| Why = Rexfon why Venus is never to be ſeen 
ww ei. near Midnight, but always either in the 


Ways ei- 
ther our Morning or Evening, and at moſt not 


Morning above three or four Hours before Sun- 
ing Stars, Tiſing or after Sun-ſetting. From the 
Time of 2 s ſuperior Conjunction (or 
when ſhe is above the Sun) ſhe is more 
Eaſterly than the Sun, and therefore 
ſets later, and is ſeen after Sun-ſetting ; 
and then ſhe is commonly called the 
Evening Star. But from the Time of 
her inferior Conjunction, till ſne comes 
again to the ſuperior, ſhe then appears 
more Weſterly than the Sun, and is 
only to be ſeen in the Morning before 
Sun-riſing, and is then called the Morn- 


ing Star. 


1 


| 9% 
After the fame Manner we prove 
ine Mercury turns round the Sun, for 
he always keeps in the Sun's Neigh- 
bourhood, and never receedes from him 
fo far as Venus does; and therefore the 


Orbit of 3 muſt lie within that of 2; 


and on the Account of his Nearneſs to 
the Sur, he can feldom be ſeen without 
2 Teleſcope. N 


he * - Mars is ddetred to e come in o. 
far in. tion, and likewiſe to have all other Aſ- 


<ndes the pects with the Sun ; he always. preſerves 


Earth th's 


a round, 


\ 
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and after they have been hid for the 
ſame Space of” Time, that they were vi- 
fible, | d again appear to riſe in or 
Tak the Tame Place, as they did at firſt, 
to creep on progreſfively, taking 
ſame Courſe as they did before. 
Tat 8p pots have been obſerved on the 
aur e f the Sun, Venus, Mars, and 
0 iter; by Which means it has been 
ound that theſe Bodies turn round their 
own Axis in the Times before-menti- 
oned. It is. very probable that Mercury 
1 d Sa ur N ve li ewile: a Motion round 
their th that all the Parts of their 
05 ace may alternately enjoy the Light 
| Heat of the Sun, and receive ſuch 
Chan ges as are proper and convenient 
for their Nature. But by Reaſon of 
the Nearneſs of v to the Sun, and 4's | 
immenſe Diſtance from him, no Obſer- 
vations have hitherto been made where 
by their Spots, (if they have any) could 
be diſcovered, and therefore their diur- 
nal Motions could not be determined. 
Ah: diurnal Motion of the Earth is 
uted from the apparent Revoluti- 
on SANE the Heavens, 1 of all the Stars 
round it, in the Space of a natural Day. 
The Solar Spots do not always remain 
the ſame, but ſometimes old ones vaniſh, 
and afterwards others ſucceed i in their | 
| C Room; 


FE # 


= mean Diſtance of 1 enus 8 2 from the 


4 4 
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Room j 1 ſeveral ſmall ones ga | 
5 ther together and make one large Spot, 
and ſometimes a large Spot is ſeen to be 
divided into many ſmall ones. But, not 
withſtanding theſe Changes, they all turn 
round with the Sun in the ſame Time. 
How e The FF Rn of the Planets 
1 from the Sun, and likewiſe from each 
of the Other, are determined by the following 
1 Methods: Firſt, the Diſtance of the 
Sun are two inferior Planets y and 2 from the 
deter. Sun, in Reſpect of the Earth's Diſtance *' 
mined. from him, is had by obſerving their Y 
greateſt Elogation from the Sun as they 
are ſeen from the Earth. 
Fig 15 The rebel Elongation of Plas" is 
Elzga-" found by (bſervation to be about 8 
n. Degrees, which is the Angle 8 Te; Þ 
whence, by the known Rules of Trigo- |: 
nometry, the Proportion of 8 2, the 


mean Diſtance of Venus from the Sun 
to 8 T, the mean Diſtance of the Earth 


from Hin, may be eaſily found. After 


the ſame Manner, in the right-angled 
Triangle 8 T's, may be found the 
Diſtance S y of Mercury from the Sun. 
And if the meah Diſtance of the Earth 
from the Sun 8 T be made 1000, the 


Sun 


4 


infinite Diſtance : Then the „ -of 
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Sun will be 723; and of Mercury N 

387: And if the Planets moved =Y 

the Sun in Circles, having him for their 

Center, the Diſtances here found would = 
be always their true Diſtances : But as 

they move in Ellipſes, their Diſtances 

from the Sun will be ſometimes greater, 

and ſometimes leſs. Their Excentricities 

are computed to be as follows, via, 


2 IOS F 80 ] of the Parts 4 
Excent. of Venus 5 f above- men- = 
I Earth 169 tioned. "I 


The Diſtances of the ſuperior Planets, 
 vi2. 4 u, and h, are found by com- 
paring their true Places, as they are 
ſeen from the Sun, with their apparent 9 
Places, as they are ſeen from the Earth. ** £ 6 ws 
Let 8 be the Sun, the Circle ABC the i 
Earth's Orbit, AG a Line touching the 
+ Earth's Orbit, in which we'll ſuppoſe 
the ſuperior Planets are ſeen from the 
Earth in the Points of their Orbits 2; 
1, h; and let DEFGH be a Portion 
of a great Circle in the Heavens, at an 


Mars ſeen from the Sun is D, which is Hallocen- 2 
called his true or Heliocentric Place; gend. i 
but from the Earth he will be ſeen in Plc, 
G, which is called his apparent or what. 


C4 | | Geo- | 


EF 
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Geocentrit Place. So likewiſe Jupiter 


and Saturn will be ſeen from the Sun 


in the Points E and F, their Heliocen- 


tric Places; but a Spectator from the 


Earth will ſee them in the Point of the | 
Heavens G, which is their Geocentric 


Place. The Arches DG, EG. FG, the 


Differences between the true and appa- 


rent Places of the ſuperior Planets, are 
called the Paral:axes of the Earth's an- 
nual Orb, as ſeen from theſe planets. 


I thro' the Sun we draw SH parallel to 


AG, the Angles A 48, AUS, Ah S, 
will be reſpectively equal to the Angles 
DS, ES H, and FSH; and the 
Aigle A G8 is equal to the Angle 
_ GSH, whole Meaſure is the Arch GH; 


5 Which therefore will be the Meaſure of 
'& che Angle 'AGS, the Angle under which 


the Sertiidiameter AS of the Earth's 
Orbit, is ſeen from the Starry Heavens. 
But this Semidiameter is nothing in re- 


ſpect of the immenſe Diſtance of the 
Heavens or Fixed Stars; for from thence 
it would appear under no ſenſible An- 


gle, but look like a Point. And there- 
fore in the Heavens the Angle G'S H, 


or the Arch GH vaniſhes; and the 
Points G and H coincide; and the 
Arches D H, EH, FH, -may be con- | 


| Hdered as Wen of the ſame Bigneſs 
— 9 with 
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with the Arches. DG BE and F G, 


which are the M caſures of .the Angles 


A8SS,.AuS, A S; which Angles 
are nearly the greateſt Elongation of 


the Earth from the Sun, if the Earth 
be obſerved from the reſpective Planets, 


when the Line G h 1 4 A, touches the 
Earths Orbit in A. The rearer any of 
the ſuperior Planets is to the Sun, the 

greater is the Parallax of the Annual 


Orb, or the Angle under which the 


e e ee of the Earth's Orbit is 
ſeen from that Planet. In Mars the 
Angle Ass (which is the viſible Elon- 


gation of the Earth ſeen from Mars, or 


the Parallax of the Annual Orb ſeen 


from that Planet) is about 42 Degrees, 
and therefore the Earth is always to the 
Inhabitants of Mars either their Morn- 


ing or Evening Star, and is never ſeen 


by them ſo far diſtant from the Sun as we 
ſee Venus. The greateſt Elongation of 
the Earth ſeen from Jupiter, being near- 
ly equal to the Angle A u S, is about 1 I 
Degrees. In Saturn the Angle A b S is 
but 6 Degrees, which is not much above 
Part of the greateſt Elongation we ob- 


n in Mercury. And ſince Mercury is 


ſo rarely ſeen by us, probably the Aſtro- 


nomers of Saturn (except they have bet- 
ter Opticks than we have) 2 not yet 


C 3 diſ- 


i 
* 
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diſcovered, that there is ſuch a Body as 
our Earth in the Univerſe. 
The Parallax of the Annual Orb or 
the greateſt Elongation of the Earth's 
Orb ſeen from any of the ſuperior Pla- 
nets, being given; the Diſtance of that 
Planet from the Sun, in reſpect of the 
Earth's Diſtance from him, may be 
found by the ſame Methods as the Diſt- 
ances of the inferior Planets were. Thus 
to find the Diſtance of Mars from the 
Sun, it will be as the Sine of the Angle 
8 A is to the Radius, fois the Diſtance 
As (the Diſtance of the Earth from the 
Sun) to 8 , the Diſtance from the Sun 
to Mars. After the ſame Manner the 
Diſtances of Jupiter and Saturn are alſo 
5 The mean Diſtance of the Earth 
from the Sun being made a 1000, the 
mean Diſtances of the ſuperior Planets | 
from the Sun are, viz. the mean Diſt- 
ance from the Sun of 


mean My” we ſhall Wi the great- 
eſt or leaſt Diſtances of thoſe Planets 
from the N 

= „„ | the 


WIS 
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ws There are other Methods by which 
the relative Diſtanccs of the Planets 
might be found; but that which hath 


been here illuſtrated, is ſufficient to e- 
vince the Certainty of that Problem. 


| 23 


| Hitherto we have only conſidered the How the 


Diſtances of the Planets in relation to 


by any known Meaſure ; but in order to 


abſolute 

1 | b Diſtances 
one another, without determining them of the Pla- 
nets from 
the Sun 


find their abſolute Diſtances in ſome de- are com. 


terminate Meaſure, there muſt be ſome- puted. 


thing given, whoſe Meaſure is known. 
Now the Circumference of the Earth 1s 
divided into 360 Degrees, and each of 
theſe Degrees into 60 Geographical 


Miles, ſo that the whole Circumference 


contains 21600; and by the known Pro- 


portion for finding the Diameter of aCir- 


cle from its Circumference, the Earth's 
Diameter will be found to be 6872 


The Parallax of the Earth's Semidia- 


meter, or the Angle under which it is Sni. 


ſeen from a certain Planet, may be found“ 


by comparing the true Place of the Pla- 
net, as it would be ſeen from the Center 
of the Earth, (which is known by Com- 


putation) with its apparent Place, as it 


Is ſeen from ſome Point on the Earth's 


Surface. Let CZ A be the Earth, ZC its 27. 


c / r 


38 
4 
4 


. | . . 15% 0 . 2 + \ 4 
Miles, and its Semidiameter 3436 Mites. *'-ra%ax 


Earth's 


24 


* of any Planet from the Sun, is 


th 18TRODUCttoN. 
een 5 ſors Planet: arid BHT 


Arch of a great Circle in the Leavells, 


at an infinite Diſtance. Now the Pld- 


net & wall appear from the Earth s Cen 
ter C, in the Point of the Heavens H; 
but a Spectator from the Point Z upon 


the Earth's 8 Surface, Will ſee tlie ſame 
hy ect & in the Point of the Heavens B; 
the Arch BH the Difference, is ſy | 


cial to the Angle B HZ S C, the 
Parallax; which being known, the Side 


Cc the Diſtance of the Planet kom the 5 


Center of the Earth, at that Time, may 


be eaſily found. Now if this Diſtance 


of the Planet from the Earth be deter- 
-- mined, when the Centers of the Sun, the 


ſaid Planet, and of the Earth, are in the 
ſame right Line, we have the abſolute 
Diſtance of the Planet $ Orbit from the 
Earth' sin known Meaſure ; then it will 


be, as the relative Diſtance betwixt the 


Earth” s Orbit and that of the Planet i is 
to the relative Diſtance of the faid Planet 


85 from the Sun; ſo is the Diſtance of the 


Planet's Orbit Pe theFarth's in known 
Meaſure to the Diſtance of the ſaid Pla- 
net from the Sun in the ſame Meaſure: 
Which being known; the Diſtance of 


all the other Planets from the Sun may 


be found. Fc or it will be, as the relative 


to 


* . | | | 
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to its Diſtance from him in- a known 
Meaſure; fo is the relative Diſtance of 
any other Planet from him to its Diſt- 
ance in the ſame Meaſure. This may 
be done by finding the Diſtance of the 
Planet Mars, when he is in Oppoſition 
to the Sun, after the ſame Manner as 
we find the Diſtance of a Tree, or the 
like, by two Stations. | 


Let & be Mars, D the Points on the 
Earth's Superficies, where Mars is verti- 
cal when he is in Oppoſition tothe Sun, 
which may be exactly enough found by 
Calculation, at which Time let an Ob- 
ſerver, at the Point Z (whoſe Situation 
from D muſt be known) take the Alti- 
tude of Mars, whoſe Complement will 
be the Angles ZR; then in the Trian- 
gle „ 'ZC will be given the Angle Z c C, 
the Angle C (whoſe Meaſure is-the Arch 
D Z) and conſequently the Angle Z 8 C' 
the Parallax, and alſo the Side Z C the 
Semidiameter of the Earth ; by which we 
may find C e the Diſtanee of Mars from 
the Earth. The extreme Nicety requi- 
red in this Obſervation, makes it very 
difficult to determine the exact. Diſtances 
of the Planets from the Sun; but the 
celebrated Dr. Halley | has, in the Philo- 
| ſophical „ ſhewed us a more 
cer- 


\ 
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certain Method for finding the Diſtances 
13 of the Planets; which is by obſerving 
1 Tranſit of Venus over the Sun. 


| How the The Eye judg eth *. the Magnitudes 
1 —. of far diſtant Ob; ects, according to the 
the Plan- Quantities of the Angles under which 
dente they are ſeen (which are called their ap- 
1 | * parent Magnitudes ;) and theſe Angles 
4 appear greater or leſs in a certain Pro- 
2D i rtion to their Diſtances. Wherefore 
1 the Diſtances of the Planets from the 
= Earth, and their apparent Diameters 
being given, their true Diameters (and 
8 + <a their Magnitudes) may be 
found. How the Diſtances of the Planets 
may be found has been already thewn ; 
A their apparent Diameters are found by a 
©  ' Teleſcope, having a Machine fix'd to it 
„ . for meaſuring of Angles, called a Mi- 
1 Fiz. 3 crometer. Let BD, or the Angle BAD 
=— be the apparent Diameter of any Planet, 
| and AB, or AD, (which by reaſon of the 


great Diſtance of the Planets in re 
of their Magnitudes may be conſidered 
=— as being the Diſtance of the ſaid Planet 
'Z from he Obſerver. Now in the Trian- 
4 | gle ABD, having the Sides AB, AD, 
given, and the Angle A, we have alſo 
the other Angles B and D, (becauſe the 
Sides AB, AD, are equal) whence the 
{5 Side 


be eaſily found by Trigonometry. 


| Sect. 1. -Of the Sol AR SysTEM. 27 
Side BDthe Diameter of the Planet may 


From hence it appears, that the ſame 
Body at different Diſtances, will ſeem to 
have very different Magnitudes. Thus 
the Piameter B D will appear from the _ F 
Point E, to be twice as large as from the 
Point A. It alfo follows, that a ſmall 
Body,when at nogreat Diſtance from us, 
may appear to be equal, or even to ex- 
ceed another at a_ great Diſtance, tho' 
immenſely bigger. Thus 4 d appears, 

under the ſame Angle, and conſequent- - 
ly of the ſame Bigneſs from the Point A, 
that the Line BD doth,  tho' one vaſtly 
exeeeds the other. And this is the Rea- Why the 
ſon, why the Moon, which is much leſs Moon p? 
than any of the Planets, appears to us ger than 
vaſtly bigger than either of them, and any of the 
even to equal the Sun himſelf, which is . 
many thouſand Times greater in Mag- 
nitude. 5 e 

The Diſtances of the Planets, and 

Periods round the Sun, their Diameters 

and Velocities round their own Axis, 

according to modern Computations, are 
as follow: „ 07 MO or v9" 
Saturn 
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7 ig e in 


Y. D. H.] Miles. 
f Saturn J 8 29: 167: 2277. 00.00 
1 Jupiter 2 11:3 14: 124424. oo. oo 
„Mars ds , 1321: 230123. ooo. ooo 
Earth | 88 | 0:365: 6| 81. ooo. ooo 
f Venus 3 0: 224: 16 59. 060. oo 
4 Mercury &5 o: 87:23 32. ooo. ooo 
arr, —_ .H.M. | 240:000 
27:743 
Periods round ſDiameters 
ä their own Axis in Miles. 
«„ Suan F (© : 763.000 - 
| f 6-574 of REO. 
Jupiter © : 9: - 56] 81.000 
Mars +q 1: O: 400 4.440 
Earth | © : 23: 566 - 7.970 
Venus ar: 8: . 7900 
—— .... ..]. 4 
Moon 27 * 430 2. 170 | 


The Cauſe of Eci 2 and Phaſes of 
the Moon, and ſome other Phænome- 
na not here explained, ſhall be ſhewed 

, when we come to give a Dee of 


the + whe 
Beſides 
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Sec. 1. Of the SOLAR SYSTEM. 


5 Beſides the Planets already mention- 
ed, there are other great Bodies that 
ſometimes — — which are 
a Sort of Temporary Planets; for they . 
come and abide wa us for a whule, 
and afterwards withdraw from us, for a 
certain Spare of Time, after which 
they agam return. "Thee Gia then 
Bodies are called Comets. Ft. 4 009 


The en of Cantata in ahe Hea- Of Comets 


vens, according to the beſt Obſervations 
hitherto made, ſeem to- be regulated by 
the ſame immutable Law that rules the 
Planets.; for their Orbits are Elliptical, 
like thoſe of the Planets, 'but vaſtly nar- 
rower, or more Excentric. Yet they 
have not all the ſame Direction with 
the Planets, who move from Weſt to 
Eaſt, for ſome of the Comets move from 
Eaſt to Weſt; and their Orbits have 
different lime to the Earth's Or- 


dit; ſome inclining Northwardly, others 


Southwardly, much more than any of 
the Planetary Orbits do. 


Altho both the. Cages and the Pla- 
nets. move in Elliptic Orbits, yet their 
Motions ſeem to be vaſtly different: For 
the Excentricities of the Planets Orbits 
are ſo ſmall, that they differ but little 


30 


e INTRODUC TIN. 


from Circles; but the Excentricities of 


the Comets are ſo very great, that the 
Motions of ſome of them ſeem to be al- 


moſt in right Lines, — [a to- 


A n Sun. 
A er TINY the Orbits as ha 3 


are ſo extremely Excentric, their Moti- 


ons, when they are in their Perihelia, or 
neareſt Diſtance from the Sun, muſt be 


much ſwifter than when they are in 
their Aphelia, or fartheſt Diſtance from 


him; which is the Reaſon why the Co- 


mets make ſo ſhort a Stay in our Syſ- 


tem; and when they TINS are 17 
| _ in r 8 


The Fi igures of che Comets are way 


ſerved to be very different; ſome of them 


ſend forth ſmall Beams like Hair every 
Way rou nd them ; others are ſeen with 


a long fiery Tail, which is always oppo- 


ſite to the Sun. Their Magnitudes are 
alſo very different, but in what Propor- 


tion they exceed cach other, it is as yet 


uncertain. Nor 1s it probable, that their 
non, for they have | 


Numbers are yet K 
not been obſerved with due Care, nor 
their Theories diſcovered, but of late 
Years. The Antients were divided in 


| their Opinions concerning them; ſome 


imagined 


| Soft 1. Of the SOLAR SYSTEM. | 


imagined that they were only a Kind of 


| Meteors kindled in our Atmoſphere, and 
were there again diſſipated; others took 
them to be ſome ominous Prodigies: 
But modern Diſcoveries prove, that they 
are Worlds ſubject to the ſame Laws of 


Motion as the Planets are; and they 


| muſt be very hard and durable Bodies, 
elſe they could not bear the vaſt Heat 
which ſome of them, when they are in 
their Perihelia, receive from the Sun, 


| without being utterly conſumed. The 


great comet which appear'd in the Year 
1680, was within - Part of the Sun's 
Diameter from his Surface; and there- 


fore its heat muſt be prodigioully i in- 
tenſe beyond Imagination. And when 
it is at its greateſt Diſtance from the 


Sun, the Cold muſt be as rigid. 


SECT. 
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0 the Fixe, Sraxs, 26 us 


HE Gard 1 are thoſe bright 3 
4 and mining Bodies, which in a 
clear Night appear to us every where 
diſperſed through the boundleſs Regions 
of Space. They are term d fixed, becauſe 
they * to keep the ſame j immu- 
table Diſtance one from another in all 
Ages, without having any of the Mo- 
The fixed tions obſerved in the Planets. The 
Starsareat fixed Stars are all placed at ſuch im- 


eee menſe Diſtances 4. us, that the beſt 


from us. of Teleſcopes repreſent them no bigger 
than Points, without . any ap- 


— Diameters. 


The fred It is evident from hence, that all che 
Stars are Stars are luminous Bodies, and ſhine 
18 with their own proper and native Light, 
like the Elſe they could not be ſeen at ſuch a 
Sun. great Diſtance. For the Satellites of 
Jupiter and Saturn, tho' they appear 
under conſider able Angles through good 


— 


e eee eee 
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Teleſeop es, yet are dung ether 1 
to 1 ye * gt : 

Although the . Nei us The Dif- 
and the Sun is vaſtly large, when com- tancefrom 


us to the 


8 to the Diameter of the Earth, W, 
is nothing when compared with the ching in 
rodiglous Dis ance of the fixed Stars; 3 
r the whole Diameter of the Earth's vat Diſ- 
Annual Orbit, appears from the neareſt e of, 
fixed Star no bigge r than à Point, and Stars. 


the fixed HA are at leaſt . 100,000 


times farther from us than we are from 


the Sun; as may be demonſtrated from 
the Obſer vation of thoſe who have en- 
deavoured to find the Parallax of the 
Earth's Annual Orb, or the Angle un- 
der which the Earth 8 Orbit appears 
from the fixed Stars. * 


„Hener it follows, that tho we ap- As to Aps 
proach nearer to ſome fixed Stars at P*arance, 


the Earth 
one Time of the Year than we do at the may 6 


poſite, and that by the whole Length confiderd 

of the Diameter of the Earth's Orbit; 7,ns. 
yet this Diſtance being ſo ſmall in com- of the 

4 Parilon with the Biſtaner of the fixed Heavens. 
Stars, their Magnitudes or Poſitions 
cannot thereby be ſenſibly altered; there- 
fore we may always, without Error, ſup- 
: poſe ourſelves to be in the ſame Center 


D fo of 
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of the Heavens, ſince we always have 
the ſame viſible Proſpe& of the Stars 
without any Alteration. ye 


If a Spectator was placed as near to 
any fixed Star, as we are to the Sun, he 
would there obſerve a Body as big, and 
every way like, as the Sun appears to 
us: and our Sun would appear to him 


Tde fixed no bigger than a fixed Star: and un- 


Stars are 
Suns. 


doubtedly he would reckon the Sun as 
one of them in numbering the Stars. 

Wherefore ſince the Sun differeth no- 
thing from a fixed Star, the fixed Stars 
may be reckoned ſo many Suns. 


a It is not reaſonable to ſuppoſe that 
The fxed All the fixed Stars are placed at the ſame 
Stars are Diſtance from us; but it is more pro- 
Diga bable that they are every where inter- 

iſtance 3 = 8 | 
| from each {perſed thro the vaſt indefinite Space of 
other. the Univerſe ; and that there may be as 
4 great a Diſtance betwixt any two of 
them, as there 1s betwixt our Sun and 
the neareſt fixed Star. Hence it follows, 
why they appear to us of different Mag- 
mitudes, not becauſe they really are ſo, 
but becaule they are at different Diſtan- 
ces from us; thoſe that are neareſt ex- 
celling in Brightneſs and Luſtre thoſe 
that are moſt remote, who give a fain- 
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ter Light, and appear ſmaller to the 
A. RE 
The Aſtronomers diſtribute the Stars 5, pic 
into ſeveral Orders or Claſſes ; thoſe uibutton 
that are neareſt to us and appear ae , 
brighteſt to the Eye, are called Stars of Clailes, 
the firſt Magnitude; thoſe that are near- 
eſt to them in Brightneſs and Luſtre, 
are called Stars of the ſecond Magni- 
tude; thoſe of the third Claſs, are 
ſtiled Stars of the third Magnitude; 
and ſo on, until we come to the Stars 
of the ſixth Magnitude, which are the | 
ſmalleſt that can be diſcerned by the _ 
naked Eye. There are infinite Num- Y 
bers of ſmaller Stars, that can be ſeen 
through Teleſcopes ; but theſe are not 
reduced to any of the fix Orders, and 
are only called Teleſcopical Stars. It Of Tel: 
may be here obſerved, that tho' the ds. 
Aſtronomers have reduced all the Stars. 
that are viſible to the naked Eye, into 
| ſome one or other of theſe Claſſes, yet 
we-are not to conclude from thence 
that all the Stars anſwer exactly to ſome 
or other of theſe Orders; but there may 
be in Reality as many Orders of the 
Stars, as they are in Number, few of 
them appearing exactly of the ſame 
Bigneſs and Luftre. | 
| = RG 


* 
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The ancient Aſtronomers, that has 
might diſtinguiſh the Stars, in regard to 


their Situation and Poſition to each o- 


ther, divided the whole ſtarry Firma- 
mant into ſeveral Aſteriſms, or Syſtems of 


Stars, conſiſting of thoſe that are near 


to one another. Theſe Aﬀteriſms are 
The Stars called Conſtellations and are digeſted into 


digeſted 
e the Forms of ſome Animals; as Men, 


Kellations Lions, Bears, Serpents, Se. or to the | 


„„ Images of ſome known Things; as, of 


a ro a 818 a og Se. 


of the 1 wherein 


are the Planes of the Planetary Orbits; 


Za. which Part is called the Zodiac, becauſe 
moſt of the Conſtellations placed there- 
in reſemble ſome living Creature. The 


two Regions of the Heavens that are on 


each Side of the Zodiac, are called the 


Conſtel- The Conſtellations within the Z ad; ac 
lations are 1. Aries, the Ram ; 2. Taurus, the 


within the 


Zodiac. Bull; 3. Gemini, the 7 WINS; 4. Can- 


lance ; 8. Scorpio, the S __ on; 9. Sa- 
« pitta 


— 


cer, the Crab; 5. Leo, the Lion; 6. 
Virgo, the Virgin ; ; 7. Libra; the Ba- 


North and South Parts of the Heavens. | 
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gittarius, the Archer ; Io. Capricornus, 
the Goat; 11. Aquarius, the Water- 


| Bearer ; and, 12. Piſces, the Fiſhes. 
The Conſtellations on the North Side Northern 


of the Zodiac are Twenty-one, viz. conttells- 

the Little Bear; the Great Bear; the 

Dragon ; Cephens, a King of Etbiopia; 

Bootes, the Keeper of the Bear; the 

Northern Crown; Hercules with his Club 
watching the Dragon; the Harp; the 

Swan; Caſſiupeia; Perſius; Andromeda ; 

the Triangle ; ; Auriga ; Pegaſus, or the 

Flying Horſe; Equuleus; the Dolphin; 

the Arrow; the Eagle;  Serpentarius 1 


and the 8 erpent. 


The Conſtellations noted by the An- Southern 
cients on the South Side of the Z odiac, — ö 
were fifteen, viz. the Whale; the * 
ver Eridanus; the Hare; Orion; the 
Great Dog; Little Deg; the Ship Ar- 
go; Hydra; the Centaur; the Cup; the 
Crow; the Wolff; the 'Mhar ; ; the South- 
ern Crown; and the Southern Fiſh. To 
theſe have been lately added the follow- 


ing, vis. The Phenix; the Crane; 


the Peacock; the Indian; the Bird of 
Paradiſe ; the Southern T. riangle; the 
Hy; Cameleon; the Flying Fiſh; Toucan, 
or the American Gooſe ; the Water Ser- 
-D . pent, 


a 4 


S tars. 


E = laxy or. 
3 Milky 
Way. 


_ Ardurus, &c. There are alſo 


— 


The INTRODUCTION. 


pent, and the Sword Fiſh. The Anci- 
ents placed thoſe particular Conſtella- 


tions or Figpres in the Heavens, either 
to commemorate. the Deeds af ſome 


great Man, or ſome notable Exploit 
or Action; or elſe took them from the 
Fables of their Religion, Sc. And the 


Modern Aſtronomers do ſtill retain 
them, to avoid the Confuſion that would 


ariſe by making new ones, when with 


compare the modern Obſervations with 


| ty old ones. 


some of the principal Stars have par- 
ticular Names given them, as —_—_ 


veral 
Stars that are not reduced into Conſtel- 


Ufern lations, and theſe are called Unformed 


Stars. 


Beſides the Stars viſible to the naked 
. there is a very remarkable Space 


The Ga- in the Heavens, called the Galaxy, or 


Milky Way. This is a broad Circle of a 
whitiſh Hue, like Milk, going quite 
round the whole Heavens, and conſiſt- 
ing of an infinite Number of ſmall Stars, 
vilible thro' a Teleſcope, tho not dif- 
cernible by the naked Eye, by reaſon 
of their exceeding Faintneſs ; yet with 
their Light my combine to illuſtrate 
< that 
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that Part of the Heavens where they are, 
_ to cauſe that ſhining Whateneſs. | 


The Plots of the nnd Stars, or their 
relative Situations one from another, 


have been carefully obſerved by Aſtro- 


nomers, and digeſted into Catalogues. 
The firſt among the Greeks, who redu- 
ced the Stars into a Catalogue, was Hyp- 
parchus, who, from his own Obſervati- 
ons, and of thoſe who lived before him, 
inſerted 1022 Stars into his Catalogue, 


about 120 Years before the Chriſtian 


Ara: This Catalogue has been ſince en- 


larged and improved by ſeveral learned 


Men, to the Number of zooo, of which 
there are a great many Teleſcopical, and 


not to be diſcerned by the naked Eye; 


and theſe are all ranked in the Catalogue N 
as the Stars of the ſeventh Magnitude. 


It may ſeem ſtrange to ſome, that 


there are no more than this Number of 


Stars viſible to the naked Eye; for ſome- 
times in a clear Night they ſeem to be 


innumerable: but this is only a Decep- 5 


tion of our Sight, ariſing from their ve- 


hement ſparkling, while we look upon 
them confuſedly, without reducing them 
into any Order; for there can ſeldom 


be ſeen above 1 ooo Stars in the whole 


e I 4 _ Hee 


— 


Heavens with the naked Eye at the ſame 
Time; and if we ſhould diſtinctly view 
them, we ſhall not find many but what 


are Fun upon a good Cele yu Globe. 5 


| © Altho' the Number on that can 

be diſcerned by the naked Eye are ſo 
few, yet it is probable there are many 
more which are beyond the Reach af our 
Opticks, for thro Teleſcopes they ap- 
pear in vaſt, Multitudes, every where 
diſperſed throughout the whole Hea- 
vens; and the better our Glaſſes are, 
the more of them we ſtill diſcover. The 
ingenious Dr. Hook has obſerved-78 Stars 
in the Pleiades, of which the naked Eye 
is never able to diſcern above 7; and in 
Orion, which has but 80 Stars in the 
Britiſh Catalogue, (and ſome of them 
Teleicopical) * has been numbered 


. 2000 Stars, : 


An Idea 
of the U- 


niverſe. 


Thoſe * think hw all theſe 
rious Bodies were created for no other 
Purpoſe, than to give us a little dim ; 
Light, muſt entertain a very flender Idea 
of the Divine Wiſdom; for we receive 
more Light from the Moon itſelf, than 
from all the Stars put together. And 
ſince the Planets are ſubject to the ſame 


Lays of Motion with o our ee and ſome i 


' Set. 2. Of the'Frxnp Sram.” | 
of them not only equal, but vaſtly ex- 
ceed it in Magnitude, it is not unreaſon- 
able to ſuppoſe, that they are all habitable 


Worlds. And ſince the Fixed Stars are 


no ways behind our Sun, either in Big- 


neſs or Luſtre, is it not probable, that 


each of them have a Syſtem of Planet- 


ary Worlds turning round them, as we 


do round our Sun? And if we aſcend 
as far as the ſmalleſt Star we can ſee, 


ſhall we not then diſcover innumerable - 
more of theſe glorious Bodies, which 
now are altogether inviſible to us? And 


ſo ad inſinitum, thro the boundleſs Space 


of the Univerſe. What a magnificent 
Idea muſt this raiſe in us of the Divine 


Being! Who is every. where, and at all 


Times preſent diſplaying his Divine 
Power, Wiſdom and Goodneſs amongſt 


all his Creatures! 
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USE of Zhe CELESTIAL 
* TSRRESTRIAL GLoBEs. 


an 


27 A * 2 Globe or Sphere i is a round ſolid 


A 9 Body, having every Part of its 


BY 
Surface equally diſtant from a 
LIFE Point within it, called its Cen- 


ter; and it may be conceived to be for- 


med. by the Revolution of a Semicirele 


round its Diameter. 


Any Gim e enn che uns: 


ual Parts or Segments, 1s 


| 2 of the Sphere, thereby dividing into 


called 


Great Cir-2 42 Circle; and the Segements of 
the Sphere ſo are * 2 — 


Hemi- 


Poles, 


ones. 


Auls. 


"Every e Great Circle has its Poles and 


The Poles of a e Circle Bos — 
Points on the Surface of the Sphere di- 


; 2 a to one another, 


and 


Sect. 1 . f the Gros. 46" : 


and every where . diſtant from the 
ſaid Circle. 


The Axis of a \ Cindy 1s a right Line 4. 
paſſing through the Center of the 
Sphere, and through the Poles of the 
| ſaid Circle, and is therefore perpendi- 
cular to the Plane : 70 Therefore FE. 


All cle paſſing through the Poles 
of any great Circle, interſe& it in two 
Places diametrically oppoſite, and alſo 
at right Angles ; and with reſpect to the 


ſaid Great Circle, they m_ "7 calledits Secunda- 
Secundaries. e. 


All Circles dividing he: erben into : 

two unequal Parts, are called leer or. pa- „. Parallel 

rallel Circles, and are uſually denomina- e . 

ted by that Great Circle to Which they OI 

-are parallel. . 17 55 | 
The Earth bahn globular, its out- 

ward Parts, as the ſeveral Countries, 

| du, Sc. are beſt, and moſt natural 

: 8 repreſented upon the Surfaces of a 
lobe; and when ſuch a Body has the 

outward Parts of the Earth and Sea de- 

lineated upon its Surface, and placed in 

their natural Order and Situation, „it is 

: called a TerrefrialC „ g 


Globe, R 


De Deſeription and Uſe . 


The Celeſtial. Bodies appear to us as. 
if they were all placed i in the ſame Con- 


cave Sphere, therefore Aſtronomers 


place the Stars according to their re- 


ſpective Situations and Magnitudes, and 


alſo the Images of the Conſtellations, 
upon the external Surface of a Globe; 
for it anſwers the ſame Purpoſes as if 
they were placed within a Concave 
Sphere, if we ſuppoſe the Globe to be 
tranſparent, and the Eye placed in the 
Center. A Globe having the Stars pla- 
ced upon its Surface, as above deſcribed, 
is called a Celeſtial Globe. Theſe Globes 


are both placed in Frames, with other 


Appurtenances, as ſhall be rr in 
a e Place. ng] \ 4 
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el Uſe 


- Bof the 
Globes, 


/ 


(beſides t . ſerving. as Maps, to diſ- 
tinguiſh the outward Parts o the Earth, 
and the Situations of the fixed Stars) 
is to explain and reſolve the Phznome- 
na ariſing from the diurnal Motion of 
the Earth round its Axis. 


It has — egen in the E | 


tion, that the Diſtance of the Earth 
from the Sun is no more than a Point, 
when compared with the immenſe Diſ- 
1 of the fixed Stars; ; therefore let 


the 


Set. 1 


0 the GI OoAESs. 


the Earth be in what Point ſoever * There 
| her Orbit, there will be the ſame Proſ- 


pect of the Heavens, 


would obſerve did he reſide in the Sun: 
And if ſeveral Circles be imagined to 


pais thro: the Cent 


Others, 


parallel to them, be conceived to 


Circles in the Heavens will ſeem to coin- 

cide, and to paſs exactly thro' the ſame 
Wherefore as to the Appear- 
ances of the Fixed Stars, it is indifferent 
whether the Earth or the Sun be made 
the Center ot the Univerſe. But becauſe 
it is from the Earth that we always ob- 


Stars. 


ſerve the Celeſtial Bodies, 


and their ap- 


parent Motions ſeem to us to be really 
made in the Heavens, it is more natural 
in explaining the Phænomena ariſing 
from theſe Motions, to place the Earth 


in the Center. 


And again, becauſe the 


Semidiameter of the Earth, when com- 
pared to her Diſtance from the Sun, is 


of no ſenſible Magnitude, any Point up- 
on the Earth's Surface, let her be in 


what Part ſoever of the Orbit, ma 
conſidered as being the Center o 
Univerſe. 


Upon theſe Princ 


be 


will be 
the ſame 


as'a. Spectator Proſpect 
. of the Fix- 


ed Stars, 


whether 
er of the Earth, and the Spec- 


tator be 
placed on 


pals t theo” the Center of the Sun, theſe the Earth, 


or in. the | 


Sun 


the 
_ the 


different Phænomena ariſing from the 


drarnal Motion of the Earth, and the 


ifs 


— 
4 


The Deferi/ prion . 7 
different situation of a Spectator upon 


its Surface, are very naturally illuſtrated 


and explained by the Globes. . 
As to the Alteratiotis of gendes, Ge. 


ſoc from the annual Motion of the 

Earth round the Sun, it is indifferent 

which we ſuppoſe to move, the Earth, 
or the Sun; for in both Caſes the Ef- 
- fact will be the ſame : Wherefore be- 

_ cauſe it is the Sun that appears to us to 

move we ſay the Sun is in ſuch a Part 

of the Ecliptic, without attributing any 


Motion to the Earth, any more than 


if ſhe had actually been at Reſt. For. 


the ſame Reaſon we ſay the Sun riſes, 


or the Sun ſets; by which we mean, 


that he begins to appear or diſappear, 
without conſidering in the leaſt how 


theſe Effects are produced. Theſe 
Things are here mentioned, to obviate 
the Objections that might be made by 


Beginners, after they had been —_— that 
4 * ſtands fall. 
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An „ Expl anation of the C ircles 
of the Sphere, and of ſome 
 Aftronomucal Terms ariſing 
therejrom. 6 


N 9 to determine the relative 
Situations of Places upon the Earth, 
as well as the Poſitions of the fixed Stars, 
and other Celeſtial Phænomena, the 
Globe of the Earth is ſuppoſed to be 
inviron'd by ſeveral imaginary Circles, 
and theſe are called the Circles of the 
Sphere. Theſe imaginary Circles are The Cir- 
either fixed, and always obtain the ſame = f 
Poſition in the Heavens, or moveable, *** 
according to the Poſition of * Obſer⸗ 
ver. 5 


Thoſe Circles that are fixed, owe 
cheir Origin to the two-fold Motion of 
the Earth, and are the Equator, and the 
| Eclipti 5 with their Secundaries and Pa- 
| rallels. 


be 0 Deſeription and Uſe 596 


1 Parallels. Theſe fixed Circles are uſu- 
ally delineated an the RIGS * the 
Globes. 8 


* 
A . 
* 4. 


The ATTY Circles are * the 
Horizon, its Secundaries and Pe . 
Theſe are repreſented by the Wooden 
Frame, and the Braſs Ring, wherein 

the Globe is hung, and a thin Plate of 
11 Braſs to be ſcrewed in a proper Place 
= upon the ſaid Rigs as Occaſion re- 

| quires. | | 


LY 


I. of the Else. 


The E- 1. The Equator or the Equinoltial, i = 
3 that Great Circle in the Heavens, in 
n, whoſe Plane the Earth performs her di- 
urnal Motion round her Axis; or it is 

that Great Circle, parallel to which the 
whole Heavens ſeem to turn round the 


Earth from Eaſt to Weſt in 24 Hours. 
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Wore, The Equator and the Equinoc- 
tial are generally ſynonymous Terms; 
but ſometimes the Equator particularly 

ſignifies that Great Circle upon the Sur- 
face of the Earth, which coincides with 


== the Equinoctial i in the Heavens. This 
= Circle is alfo by Mariners ane 
= called _ Line. 15 $71] . 
The. 


Sect. 1 of the GLoBEs. ©. 49 
The Equinoctial divides the Globe of 
the Earth, and alſo the whole Heavens 
into two equal Parts, North and South, Northern 
which are called the Northern and Sou- .and _ 
thern Hemiſpheres. The Axis of this here. = 
Circle is called the Axis of the World, or u Aris 
the Earth's Axis, becauſe the Earth re- b. 
volves about it (from Weſt to Eaſt) in * 
24 Hours. The Extreme of this Axis | 
are called the P oles of the World, whereof Poles of the _. 
that which lies in the Northern Hemi- 18 2 
ſphere, is called the North Pole, and the gator. 
other is called the South Pole. The E- 
quinoctial Circle is always delineated 
upon the Surface of each Globe, with 
its Name at length expreſſed ; the Axis 
of this Circle. or the Earth 8 Axis; is on- 
ly an imaginary Line in the Heavens, 
but on the Globes it is expreſſed by the 
Wires about which they really turn. The 
Poles of the World are the two Points 
upon the Surface of the Globe through 
which theſe Wires paſs; the North Pole 
is that which hath the little Braſs Circle, 
with a moveable Index placed ar ound 
it; and the other oppoſite to it is the _* 
South Pole. The Northern Hemi: 
ſphere is that wherein the North Pole 
is placed, and the oppoſite one is the 
ee Hemiſphere, ” 


E The 


* 
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The Aſtronomers divide all Circles 

into 360 equal Parts, called Degrees, each 

Degree into 60 equal Parts, called Mi- 

ànutes, each Minute into 60 Seconds, &c. 

But beſides this Diviſion into Degrees, 

the Equinoctial is alſo divided into 24 

equal Parts or Hours, each Hour into 
60 Minutes, each Minute into 60 Se- 
conds, &c. ſo that one Hour is equal 

to 15 Degrees, each Minute of Time is 
ca to 15 Minutes of a Degree, Sc. 


2. All Circles conceived to oaks 
through the Poles of the World, inter- 
ſecting the Epuinoctial at right Angles, 
are with reſpect to any Point in the 
' Heur Cir- Heavens phy 3 Hour Cireſes; and alſo 
Circles of Aſcenſion, becauſe the Aſcen- 
. Al ſion of the heavenly Bodies, from a cer- 
ſo called tain Point, are by them determined. 
Meridians. 
Theſe Circles are alſo, with regard to 
Places upon Earth, call'd Meri ans. 


The Meridians are commonly drawn 
upon the Terreſtrial Globe thro every 
15 Degrees of the Equinoctial, thereby 
making an Hour difference betwixt 150 
Places through which they paſs. 
the Celeſtial Globe there are 8 
drawn buttw-o of theſe Meridic zans, * 
the 


beſt. 1 © Of the ONE 


the Equinoctial in four Points equidiſ- 
tant from one another, thereby divi- 
ding it into four Quadrants; but the in- 
termediate ones are here ſupplied, and 


alſo upon the Terreſtrial Globe, by the 


Braſs Circle on which they are hung, 
which is therefore called this Braſs Me- The Bras 
ridian, and ſometimes only the Meridi- Meridian. 
an, it ſerving for this Purpoſe to all the 
Points 128 either Globe. 5 


N © 


There is alſo a little Braſs Circle fixed 

upon this Meridian, divided into 24. 

Hours, having an Index moveable round 

the Axis of the Globe to be turned to 

particular Hour, The Ute of this 

| Circle! is to ſhew the Difference of Time 
 betwixtany two Meridians, and is there- The How | 
fore called the Hour-Circle, OS e * 4 


All Circles parallel to the Dubs 
noctial are with reſpect to any Point in 


the Heavens, called Parallels of Decli- Parallh 
nation. 80 that, of Declina- 


=, 


0 1 The Bee of any Point , 1 0 
in the Heavens (as of the Sun, a fix- © 


ed Star, or the like) is an Arch of 1 
the Meridian paſſing through that 
Point, and intercepted betwixt it and _ 
the Equator; and if the ſaid Point be 

„ to 


| Decti wa 
tion North 
or South. 


— 


* 


| Tropics * 
and r the two Polar pond * 


ircles. 


> 


Tropic of the Tropic of Cancer; 


ancer ; 


F Capri- 


Gor x, 


The Deſeriftion and Uſe 


to 1855 ae of the Equator, it hs | 


called b er, Sour þ $Deelination 


Of the Parallels of Declination, gott 


are eminently diſtinguiſhed by particu- 


lar Names, viz. The two 7. ropics, and 


The Tropics are on a different Sides of 
the Equator, each 23 Degrees and 29 
Minutes diſtant from it, that which lies 
in the Northern Hemif here, is called 

and the TIED 
one, the 7 Topic of 9 corn. 


Theſe Circles are the Limits of the 
Sun's greateſt Declination, and are cal- 


led Tropics, beeauſe whenever the Sun 
arrives to them he ſeems to return back 


9 towards the Equator. 


6. T 1 Polar Circles are en of 


them at the ſame Diſtance from the 


23 


Aric 


Circle. 


Poles of the World, that the Tropics 

are from the Equator, vis. 23% 
That which lies near the North Pole, 
is called the Arctic Circle, from Arctos, 


a Conſtellation fituated in the Heavens 


near that Place; whence alſo this Pole 


Set. . m Gy 0Bts. . K 
is ſometimes called the Arctic Pole. The = th I 
| other Polar Circle, which is ſituated near l. 
the South Pole; is called the Antarctic A 
Cirele, becauſe its Poſition 1s contrary Ciel. 
to theother; and the South Pole is ſome- 5 * 
times called the Antarctic . Pole. 


The Tropics and the Polar Cireles 
have each their Names 2 oiled _ 
the Globes. 


II. of the Eeliptc c. 


57. The Eci pic is that Great Girgls Eclptic 
in whoſe Plane the Earth performs its 
annual Motion round the Sun; or, in 
which the Sun ſeems to move round the 
Earth once in a Year. This Circle 
makes an Angle with the Equinoctial 
of 23 Degrees 29 Minutes, and interſects 
it in two oppoſite Points which are cal- _ 
led the Egquinoctial Points; and the two Equine 
Points in the Ecliptic that are at the“ 
greateſt Diſtance from the Equinoctial 
Points, are called the Solſfitial Points. 1 
The two Meridians paſſing through**""* , 
thoſe Points are, by Way of Eminence, 
called Colures ; whereof that which paſ- Colures, 
ſeth thro' the Equinoctial Points is cal ̃ 
led the Equinoctia! Colure; and that Erne. 


WIR is at Right Angles to it, paſſing Cale. 
: Wy OR 7 


* 


7” 


LY 


The Deſcription and Uſe 
through the Solſtitial Points, is l 


8 the 8 el Colure. | 


3 #5 The Ecliptic i 18 divided, into 12 3 


Parts, called Signs, each Sign being 30 


— D egrees, beginning from One of the E- 


quinoctial Points, and nu mbred from 
Weſt to Eaſt; the Names and Charac- 
ters of the twelve Signs are as follows: 
| Aries, Taurus, Gemini , Cancer, "ac | Virgo, 
„n 64 0.0. 
Libra. Scorpio Sagittarius, Capricornus, Aquaries, Piſces, 
7. & 8. m- * 110 57 11. 12. X 


The firſt fix of theſe are called 3 


Nuerrbern Northern. Signs, and poſſeſs that half 


\ Signs. 


of the Ecliptic which is to the North- 

ward of the-Equator ; beginning with 

the firſt Point of 5 and e W 
f the laſt Point of . . 


Sale The 8 fix are calld the bern 


Signs. 


Signs, becauſe they poſſeſs the Southern 
Half of the Ecliptic, beginning at the 


firſt Point of =, and Ps. with the 
laſt Font of _ 


»T he Divition of the Edip ptic into 
8 4 and the Names of the TREE 


are particularly ed n the 
Globes, 


[4 * 9 

; * 7 3 
7 
* 


gect. 1. 07 the Gen 


The ſigns of the Ecliptic took their . 
Names from 12 Conſtellations mentio- 
ned in the Introduction to be ſituated 


in the Heavens near thoſe Places. It 
is to be obſerved, that the Signs are not 
to be confounded with the Conſtellati- 


ons of the ſame Name: For the Sign of. -- 


Aries is not the ſame with the Conflelle. 


tion Aries; the latter is a Syſtem of 


Stars digeſted into the Figure of a Ram; 


but the Sign of Aries is only 30 Degrees | 


of the Echptic counted from the Equi- 
noctial Point », (which is reckon'd the 


firſt Point in the Ecliptic) ) to the begin- 


ning of Taurus: Or, it is ſometimes ta- 
ken for all that Space upon the Celeſtial 


Globe contained between the two Cir- 


cles paſſing through the firſt Points of 
and 8. What has been here ſaid of 


Aries, is to be noted of all the reſt of 


the Signs. 


The nn above- mentioned 
were formerly ſituated within the Signs 


which now bear their Names; but by a 


flow Motion of the Equinoctial Points, 
being one Degree in 72 Vears, the Con- 
ſtellation Aries has now got into tlie 


Sign x, and ſo of the reſt. So that Pi- 
ces is now got into the Sign of Y; this 
flow Motion in the Heavens 1s called the 


Precęſſion of the Equinoctial Points. 
ff 7. The 


SH ; 
* 4 \ 
5 2 mn 
* * : 


ta 
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te, The Poles of the Baliptic are both fi- 


bens. 


Kalle tuated in the Solftitial Colure, at 23 
Degrees, 29 Minutes Diſtance from the 
Pole of the World; and they take their 


Denomination from the Hemiſphere 
wherein they are plac d, viz. that which 


lies in the) 3 Trtemiſhere, 18 
: called the | CO 65 { Pole of the Eclip- | 


North 
_ tic. The Arctic and Antarctic Circles are 
22 deſcribed by the Poles of the Ecliptic in 


the Diurnal Motion ofthe Earth round 


: its Axis, whence it ſeems theſe two i 
Circles are called Polar. vate 


8. All great Circles paſſing through 
the Poles of the Ecliptic, and conſe- 
quently interſecting it at right Angles, 

Coat o are called Circles of Long? e : SO that, 
9. The Longitude of any Point in 
dap the Heavens, (as a Star or Planet Cc.) 
inthe Ha: js an Arch of the Ecliptic contained be- 

| tween the Circle of Longitude paſſing 
++ thro' that Point, and the Equinoctial 
Point v. And that Degree of any Sign 
which lies under the Circle of Longi- 


Plz g a tude, paſſing thro any Star or Planet, is 


2 called 92 Place of that * or Planet. 


N = 


Sect. 1. Of the Gos. 
Note, The $ un never goes out of the 
Ecliptic, and it is not uſual to ſay the 
Sun's Longitude, but we commonly ex- 
preſs it hs. Sun's Place, which is that 
Sign, Degree, Minute, &c. 2 on E- 
| chptic, which he at any Time paſſes, 


10. All Circles conceived to be drawn 


parallel to the Ecliptic, are called pa- 
rallels of Latitude : So that, 


f 4 1. The Latit ude of any P oint in the Latitudeof 


Heavens, (as a Fixed Star, Sc.) is an Ster, c. 
Arch of the Circle of Longitude, in | 


1 thro' that Point, and intercepted 
1xt it and the Ecliptic; or, the La- 


titude is the Diſtance from the Ecliptic; 
and if the ſaid Point be to the North- 


ward of the Ecliptic, it is called North 


Latitude; but if it be to the South- 


ward, it is called South Latitude. 


Upon the T; erreft rial Globe none f 
the Circles of Longitude are deſcribed; 


and upon the Celeſtial, they are com- 


monly drawn thro' the Beginning of 
_—_ Sign; but they are all ſupplied _ 


n both Globes, by faſtening a thin 
p ate of Braſs over one of the Poles of 


the Ecliptic, and ſo as to be moved to 


any Degree thereof at Pleaſure. The 
5 I . Pa- 


Horizon. 
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Parallels of Latitude are alſo ſupplied 
by the Graduations upon the ſaid Plate, 


8s thall be n in a * Place. 


We a now done with: all thoſ: 2 


FONG: a. that are fixed and ſuch as are 
drawn upon the Globes themſelves ; we 


next Oy to the moveable Circles 
mW. of the Horizon: 


The Horizon is that great Cir- 


won Which divides the upper or viſible 


Hemiſphere of the World, from the 


lower or inviſible: This lei is diſtin- 


guiſhed into two n the 1 A and 


the Rational. 


The Senſible; or - Apparent Hori: Zon, is 
that Circle which limits or determinates 
our Proſpect, whether we are at Land 
or Sea, reaching as far as we can ſee; or 

is that Circle where the Sky and the 

Earth, or Water, ſeem to meet. When 
we are on Terra Firma, this Circle com- 
monly ſeems rugged and irregular, oc- 
caſioned bythe Unevenneſs ofthe Ground 
terminating our Proſpect; but at Sea 
there are no ſuch Irregularities; the Se- 
midiameter of this Circle varieth accor- 
_ to the Height of the Eye of the 

* 


. „ HF aboard. | 
Obferver: ifa Man of ſix Feet hag 


ſtood ypon 4 large Plain, or the ſurfage 
of the Sea, he could not fee above three * 
Miles round. e 1 


This Circle determines the Riſing and _— 
Setting of the Heavenly Bodies, and dif- Wo 
tinguiſhes Day and N S Bhs 


The Rational or true Horiath is ARational 
great Circle paſſing thro' the Center of rin. 
the Earth parallel to the ſenſible Hori- 
zon, being diſtant from i it by the Earth's 
Semidiameter, which is ow 3990 

Miles: This © Diſtance is nothing in 
Compariſon of the immenſe Diſtance 4 
the Sun and the fixed Stars, therefore 
Aſtronomers make no Diſtinction be- 
tween theſe two Circles, but conſider 
the apparent Horizon, or that wherein 
the Sun appears to riſe and ſet, as paſ- _ 
ing thro' The Center of the Earth. 1 


This Circle is divided by Alot F ; 
into four Quadrants, and each of the 
Quadrants into 90 Degrees, &c. The 
four Points quartering this Circle are 
called the Cardinal Points, and are term- Cardinal 
ed the Eft, Weſt, Nerth and South. * + 400 
The Eaſt is that Point of the Horizon,” "Wo 
where the Sun riſes when he is in the 
Equi- 
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4 The — and Uſe 
Equinoctial, or on that Day when he 


13 aſcends above the Horizon exactly at 


1 ” ſix o Clock; and the Wet is that Point 
olf the Horizon which is directly oppo- 


ſite to the Eaſt, or where the Sun ſets 
when he is in the Equir=&ial. The 
South is go Degrees diſtant from the 
Eaſt and Weſt, and is toward that Part 
of the Heavens wherein the Sun always 
ppears to us in Great B: tain at Noon; 
and the North is that Part of the Hea- 
vens which is directly -oppofite to the 
South: Or the North and South Points 
of the Heavens may be found by turning 
yourſelf either directly towards the Eaſt 
bor the Weſt : If you look towards the 


Eaſt South 
Weſt the © Nor ah Evillbeto the Right 


Hand, and the} sau gie the Left, 


- 


| Beſides the aforementioned Divtoo 
of the Horizon into Degrees, Mariners 
dime it into 32 equal Parts, which they 
#5797 call the Points of the Compaſs ; to each of 
244. Which Points they gave a particular 
Name, compounded of the four Cardi- 
nals, according to what «hes ns of the 

d Compals 1 IS intended. ; 


i 9 | The Center of the Horizon 1s * 
7. | Place a 


dect. 1 of . One 


Place of Obſervation, and the Poles „ 
it are, one exactly over our Heads, called 
the Zenith; and the other exactly under "Zenith. 
our Feet, called the Nadir. e, 


13. All Circles 3 to l 1 
AN the Zenith and Nadir, are called I 
Vertical Circles, or Azimuths. Of theſe p,,;,;. 
Cir cles, that which paſſeth thro' the c ircles. ; 
North and South Points of the Horizon, 

is called the Meridian ; ſo that when any Mwidian. ff 
Object is upon the Meridian, it men E 
bears either due South or due North 3 
from us; and the Azimuth of any Ob- ,.,., # 
ject is an Arch-of the Horizon interce 41 
ted between the Vertical Circle paſſing 
through it, and either the North or AY 
South Part of the Meridian; which Part 
1s e ſpecified. 


The Meridian paſſes hw the Poles 
of the World, as well as through the 
Zenith and Nadir, and therefore is a 
Secundary both of the Equinoctial and 
the Horizon: This Circle divides the 
Globe into the Eaſtern and Weſtern He- 
miſpheres, and the Poles of it are the 
Eaft and Weſt Points of the Horizon. 
All the heavenly Objects are, during 
one Half of their Continuance above 
the — in the Eaſtern hem. 
| ſphere - 1 2 


3 The Deſription ond Uſe. 


| 5 cre, and forithe other Half i in the 

1 Neſtern ; ; | ſo that whenever the Sun 

== - arrives upon the upper Part of the Me- 
k __ ,,.- *ndian, it is then Noon or Mid- day, 

which is the Reaſon why this Circle is 

called the Meridian; and when he comes 
to the lower Fart, it is then Midnight. : 

1 
The vertical Cirele paſſing thro” the 

| | Eaſt and Weſt Points 4; the Horizon, 
FPꝛeine fer- is called the Prime Vertical, or Circle of 

al 3 4 and Weſt; ſo that when any Ob- 

=. 1s upon this Circle in the Eaſtern 

8 it appears due Eaſt; and 

if it be in the Wietterg Hemiſphere, 3 it 5 


e due Welt. 


* 


That "ab in the Ai wherein 
any Object riſes or ſets from the Eaſt or 
Anplitud Weſt Points, is called the Amplitude; 

Which for Riſing is called Amplitude Or- 

five, and Occafive for ſetting; which 

muſt be alſo denominated whether it * 
Ty or . 


It may be obſerv d, that the An- 
plitude and Azimuth are much the ſame; 
” the Amplitude ſhewing the Bearing of 
any Object when he riſes or ſets, from 
the Eaſt or Weſt Points of the Hori. 

y 20n ; und the Azimuth the Bearing of 
| * e any 
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any Object when it is above the Horj- 
 zon, either from the North or South 
Point thereof. As for Example, if . 

an Object riſes or ſets within 10 Degrees 
of the Eaſt or Weſt, ſuppoſe towards 

the South, we accordingly ſay, its Am- 

plitude is 10 Degrees Southerly ; but if 

an Object, that is of any Hei ght above 


the 1 ſhould be in — Vertical 


1 the Rational) is repreſented by the up Ro” 


Circle, pafling thro' the before-menti- 
oned Point, we then ſay, its Azimuth | 
18 80 Degrees from the South; or 100 oo 
Degrees. from the North, both which _ 
* bgnily- the ſame. bor” 


| 14. All Circles drawn parallel to the 
Horizon, in the upper Hemiſphere, are 
Called Alana rr, or Parallels of Al- . 
titude: So that the Altitude o amy 4 oo» 
Point in the Heavens is an Arch of the 
Vertical Circle paſſing thro” that Point, 
and intercepted betwixt it and the Ho- 
rizon; and if the Object be upon the 
Meridian, it is commonly called the Me. 
ridian Altitude. The Complement of 
the Altitude, or what it wants of go 
Degrees, 1s called the Zenith Diftance 7 
The e (by which we mean £ 


5 Surlace of the Wooden Frame, wherein | 
the 


. ee ee ol ads. 5 
: a * 33 e * * N Y * 
a * * 4 * 


7 


: 


Mt ned round * to _ Point required. 


The Deſcription and Uſe 


the Globes areplaced ; upon this Hori- 


zon are deſcribed ſeveral Concentrick 
s the Innermoſt of which is divi- 
ded into Degrees which ought to be 
num red both Ways from the Eaſt and 
the Weſt, until they end at 90 Degrees 
in the North and South Points. The 
Uſe of theſe Diviſions is to ſhew the 
Amplitudes of the Sun and Stars, at 


their riſing and Setting: Alſo in ſome 
convenient Place upon this Horizon, 


there is commonly noted the Points of 
the Compals. Without the before- men 


_ tioned Circle there is drawn the Ecliptic 
with its Diviſions, into Signs and De- 


grees, and a Circle of Months and Days: 


The Uſe of theſe two Circles is to ſerve 


aàs a Kalendar to ſhew the Sun's Place at 
any Time of the Year, and by that 
Means to find his Place in the . 
drawn upon. the Globe itſelf. 0 


The Vertical Cireles, and _ 8 
lets of Altitude, are ſupplied by a thin 
Plate of Braſs, having a Nut and Screw 
at one End to faſten it to the Braſs Me- 
ndian in the Zenith Point; which be- 


ing done, the lower End of it may be 


put between the Globe it ſelf and the 
inner Edge of the Horizon, and ſo tur- 


The 


WIFE OGG 


The fiducial Edge thereof repreſenting 


that this Circle, and all the others. be- 


we may ſuppoſe the Horizon, with its 


_ very naturally illuſtrated by the Globes; 


due Eaſt or due Weſt, the Alterations 


Dv | 20. | Sum 
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Herti cal Circles, and the Degrees 
upon it, deſcribing the Parallels f Al-. 


 titude. This thin Plate is called the gu! 
nies of Altitude. 1 * * 


The Coates. af the Horizon being 
the Place of Obſervation, it 1s. evident 


longing to it, are continually; changed; 
which Way ſoever we move; wherefore 


3 and Parallels, to inveſt the 
Glabe like a Rete or Net; and to be 
moveable every Way round it. This is 


if we move directly North or directly 

South, the Change made in the Horizon | 
is repreſented by moving the Braſs So”. 

ridian (keeping the Globe from turning | 
about its Axis) in the Notches made in 

the Wooden Horizon, juſt ſo much as 


we travelled. If our Courſe ſhould be 


made thereby are repreſented by turning 
the: Globe. accordingly about its Axis, 
the Braſs Meridian being kept fixed; and 
if we ſteer hetwixt the Meridian and the 
Eaſt or Weſt Points, then we are to 
turn the Braſs Meridian, and alſo the 
_ about i 1185 3 nccardingly the 


% 


ners, to conceive how the Barti dee 


J n let it bel in what” Country ſoever. 


=_ Deſeriptith Wd Up: 2. 


Sum of which is, let tis Spoctator be in 


what Point Tobverof the Earth's\Surfdce! 


hell there gravitate or tend exactly to- 
Wards its Center, and imagine himſelf 
do be on the higheſt Part thierebf, (tle 
VUnevenneſs of the Ground not being 


here conſidered) wher&foreifwe turnthe 


Globe in ſuch a Manner as to bring the 


ſeveral progreflive Steps of a Traveller 
ſucceſſwely to the Zenith, we ſhall then 


| have the ſucceſſive Alterations made in 
the Horizon, in every Part of his Jour- 


2 FR Explication! — well con- 


where habitable, and how- Paſſengers 
can travel quite round] it; for ſince every 
Thing terids toward the Center of the 


| Farth we are to conceive that Point as 


being the loweſt, and not to carry our 
Kea of downwards any farther: Thoſe 
that are diametrically oppoſite to us be- 


ing as much upon the upper Part of the 


Earth as we are, there being no fuch 


Thing in Nature as one Place: being 


higher than another, but as it is at 4 
greater Diſtance from xhe Center of the 


11 1. 115 „ wt) ; 4 


+ Ne * moe Bonds ith all 3 


eles of the Sphere, and: ãt may be ob- 
411 „ 1 


* f 
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ſerved, that the, Equi $0" the Eci iptic, 
an nd the Horizon, With their Secundaries 
and Parallels, are all alike; and. altering 
their Poſition, may be made'to ſerve for 
one another. Thus, if the Poles. of the 


Va adi r, the Eguinoctiul will coincide with 
the Horizon, the Meridians will be the 
ſame with the Vertical Circles, and the 
Parallels of Declination will be the Pa- 
rallels of Altitud᷑. After the ſame Man- 
ner, if ſhifting the Poſition we bring the 
Ecliptic to 00 elde with the Hege, the 
Circles of Long ilude will be the Y. ertical 


Circles, and the Parallels of Latitude and 7 ; | 


Ali tude W Will coincide. 2 


The ee and the Equubr may 1 
be either parallel, aer or o- 
blique to ech other. 10 J Piet 8 


15. A Parallel Sphere, is aten Poſition: Parallel | 

where the Equator coincides with the W. 

| Horizon, and conſequently the Poles of 
the World are in the Zenith and Nadir: 

The Inhabitants of this Sphere (if there 

be any) are thoſe who live under the 

Poles of the World. 5 5 


e A Rig or Direts Sphere | is that bo, 5 
Polite where the e is perpen- OO" 


F 2 dicular 


* 


World be brought into the 2 enith and * my 


a, , 1 bs 
ART . 
3 983 


— 


8 n Heede 0 Uſe” 


deter 10 the Hertzog 3 
1 Uk are thoſe who, p e "in under the 
WM EIS. * DE DUE 
. 902 ttt aon J 17903 
Obligue 177 An Obtigi ue "Y Sf here e is. hen the 
Sphere. quinoMal Wd the Horizon make o- 
bligue Ages with Lac 1 other, Whic 


T 4 444 cnn uw SS 2+ : 
. $ TY, wh N 4 the 8 \ wt. Wy 
| quator and the Oles. een e 

9 . % = F 


EH "The A ay of f any Pa cattet or 1 eclit:? 
80 ele "which ſtänds a ove 2 this orizon is 
Diarual ed the i. Arch; and the fe- 


= gaining Part of it, which” 15 below the 


Arb, Torizon, 18 called the : Netturnal Arch,” 
1 That Point of the EquinoCtial which 
comes to the Wacken nee Hs . 


rizon with any Point of the Heavens, 1 


1 Aſcenſion 
eh called coy "Deſcent 1 8 ep 945 
| Founted 101 the Beginnin ig oft"; and £Z 

it be in a Aae e Ber e enſion or 


Deſcenſi 10N 18 ae ht 115 If it he 
12 0 


n obliq ue Sphere, it 1sC call d An obliqu. 
Wee or Delbenkion,, oy 80 t hat, va 


Regie. ks The, 195 Aer rf ion of the Sun, 
Aae, I toon, or an ar, &c. is an Arch 


e Lontained Hetwixt the Be- 
gin- 


12 1441.41 


* 


/ 


beck. . 94 th be. Gen. 0 
Saane of v and that Point, of th 
Ry 


el 2 7986 riſes with t n 155 a 
* Ore „ or which, © les 

Wa e in anobl 15 Sh N 
12D 03 
2. 19 ue Aſcenſion, or ee Ott, Obligu 
1s 4 — ra * 202 en e * 
N of between the Beginning of y, and 
that Pomt of the Equator which riſes or 
ſkis with any. Point in the eue in 


r dhifaue Sphere. 718 e van 


nf 5 = 

20. cen onal. Dif, is the e Alcenfinal . 

; 5 Het betwixt the Tight and 025 8 
Eng ches or Deſcenſion, and ſhews how 
the 8 "I or 9 ee or after 

ee e 10 9 


* * F a 


N : 2 


* 


- It 4 5 144405 
' av BU IV 51 1 . Deli Time. err 


3 "The Parts that Time is diſtinguiſhed 
| 5 are Dees Hours 2 W, ale, e and 


kd $2 


ears..: 


Ft * oh Ka % . O , &: X ; 
C5 *% #5 163 3 * 1178 5 SJ 1 \*, _ ie. hd: J 193} 1 An 1 


Ann 


* 50K. ban 15 either Fabia or din nm 


- « A - 


Vatur J I Day i is the 'S; pace of Timex Natural. 

As while the Sun goes from any rand Arti. | 

8 Meridian « or 2 0 Circle, till he arrives 

_ tits the dame again; or, it is the Time 
4 from] Noon, or any Ferticular 
F3z Hour, 


cia 9 
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Hour, to the next. Noon, * r- the fins 
Hour Again: An Artific Day is the 
. -Time betwixt the Sun's. Ni in And Sct- 
= ; to Which is oppoſed the Night, 
that is, the ne the Ka 15 hid under 
by the Horizon. * 
0 | 59 } 't, 20 fg. 
buen, 4 The WA Day i ita 150 24 
— each Hour Silo 60 Minutes, each 
inüte into bo Seconds, Kc; S's he Ar. 
Tiſicial Days are always wn equal” to all 
0 Wo Inhabitants hat + are Dok. under the 


A . 
; 8 r 
1 9 


n 


f e our a if reck- 
oning) about the 21{t of March 'atid 
23d Fir September ; at thoſe Times the 
Sun riſes at ſix and ſets at fix, to all the 
Inhabitants of the Earth. Theſe Days 

Equinoxes. are called the. Equnoxes, or E gui noc. al 
Days ; ; the firſt of Which, or When the 

| Sun is in the firſt Point of Aries, is cal- 

Fernaland led the Vernal Equinox, and the latter is 

dutumral called the Autumnal Equinox. In all 

#qunex. Places where the Sun defcends below the 

Horizon, excepting under the Equator, 
the Days continually lengthen or ſhorten 

b oh that, faſter or flower, according as 

the Sun is nearer to or further from 
the Eq uinôctial, untill he arrives to ei- 
ther of the Solfitial Paints 'S'or W. At 

ö 


/ 


- Of " the 6. L 0-B Es. 


thoſe Times the Sun ſeems to ſtand ſtill 


for a few Days, and then he begins to. 
return with a flow Motion towards the 
Equinoctial, {till haſtening his Pace as 


he comes nearer to it: The Sun enters 
the Tropics of * and , about the 2 1ſt 
of June, and the 22d of Peer which, 


* 
* 
7 * * ** 
*. . 


— 


Days are ſometimes called the So/ftices ; Selticass. 


* Summer 


the firſt of which we call the Summer 41; 
Sali ce, and the latter the Winter Solfti Ce. Solftice 


All Nations Fn * W their Day, The Dif. 
and reckon their Hours alike. In Great. rent Be. 


ginningof 


Britain, France and Spain, and in moſt the Day. 


Places in Europe, the Day is reckoned to 
begin at Midnight, from whence is coun- 
ted 12 Hours till Noon, then twelve 
Hours more till next Midnight, which 
makes a compleat Day; yet the Aftrono- 
mers (in chelt Countries) \ co monly be- 


gin their Day at Noon, and ſo reckon 


24 Hours till next Noon, and not twice 


tune e to the . Sar e 


” The e Bahnen began # their Day at 
Pls og and reckoned 24 Hours till 
he roſe again! This Way of Computa- . 


tion we call the Babyloniſh Hours. In . hand n ih 


ſeyeral Parts of Germany they count their Hours, 


Hours from Sun-ſetting, calling the firſt. 
Fi ö Hour 
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ee 


Hours. | 


I 2 


Fours. 


We — and Uſe 


Hour after the Sun has ſet the firſt — 1 


&c. till he ſets the next Day, which 
they call the 24th Hour: T heſe': are com- 
monly called 15 Talian Hours. Accord- 
ing to both theſe Ways of Computation, 
their Hours are commonly either à 
ütttle greater or tefs than the . Part. of 
2A natural Day, 1 in Prof portion as” the Sin 
i or ſets ſooner or Nerdy 3s the fuceeed- 
ing Days. They have alfo this Incon- 
. venience, that their Mid-day and Mid- 
night happe en on different Hours, ac- 
e to the Seaſons 'of che Year. . 
The ws 100 the Romans tothe BY 

vided the artificial Day s and Nights each 
into 1 2 EC ual Parts; - theſe are termed 


Jewiſh the Feoiſh Hours, and are of differ- 


ent Len gths according to the Seaſons 
of the Year; 3 a Jewiſh © Hour in Suimmer 
being longer than one in Winter, and a 
Ni ght-Hour ſhorter. | This Method: of 
Computation is now in Uſe among the 
Turks, and the Hours are ſtiled the f 
Heur, Second Heur, &c. of the Day or 
| icht; 10 'that Mid-day always: Falls up- 


_ + on. the. flixth Hour of the Day. "Theſe 

£ 1 Hours are allo calle Planet! Hours, 5 
e becauſe) n every Hour otic of the ſeven 
Flanets were ſuppoſed” to. Pede over 
l fd to take it "by Turns. "The 


firſt 
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was allotted to the Sum; tlie next to V.. 


nus; the third to Mercur 


8 cury; and the reſt 
in Order to the Moon, 


, 


and ſo gave the Name to — Day; 
and ſo ſeven Days by this Method had 
ames given them from the Planets 


A \ Week i is a ey dem of ſeven L Daze in 
which each Day is diſtinguiſhed by a 
different Name. In moſt Countries theſe 
Days-are called after the Names of the 
ſeven Planets, as above noted. All Na- 
tions that have any Notion of Religion, 
lay apart one Day in ſeven for public 
Worſhip; the Day ſolemtiia d by. Chri/- 
tians is Sunday, or the firſt Day of the 


Week; being Haven which our Saviour 


roſe from the Grave, on which the Apo- 
ſtles afterwards uſed more particularly 
to aſſemble together to perform Divine 


Worſhip. The Fews obſerved Saturday, 
or the ſeventh Day of the Week, for 


their Sabbath, or Day of Reſt, being that 
appointed in the fourth Commandment 
under the Law. The Turks perform 


their Religious Ceremonies on Friday. 
A 


and Mart. By this/Mecans on the firſt 
| Hour of the next Da ythe Moon p reſided, „ 


_ were EA to * * the er! 


n Ar Wa. 
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A Month. \ A Month is: — 51 a. certain Space 
of Time meaſure the Moon in its 
| Courſe round the Bark. A Lunar Month 
| Periodical is either Periodical or Synodicul. A Pe- 
and riodical Months that — of. Time the 
Mak. Moon takes to perform her Courſe from 
one Point of the Eclif ptic till ſhe arrives 
to the ſame again, e .1s 27 Days 
and ſome odd Hours; and a Synodicui 
Month is the Time betwixt one New 
Moon, and the next New Moon, which 
1s commonly about 29; Days. But a 
Civil Month is different from theſe, and 
conſiſts of a certain Number of Days, 
fewer or more, according to the Laws 
and Cuſtoms ob the wh. pry 00 . dee 

are obſerved. | 


The © 9 —.— Period of Time is is _ i 
7 ear, in which all the variety of Seaſons 
return, and afterwards begin a-new.. A 

A Year ꝙ. Tear is either Aſtronomical. or Civil. An 

Tesa, Aftronomical. Year is either a Sydereal, 

7" wherein the Sun departing from a fixed 
Star, returns to it again; or Tropical, 

* | which i is the Space of 2 me the Sun 
takes to perform his Courſe from any 
Point of the Sn till hers turn to it 
_—” ITT 1.4 5, 54 ſk ce $04 5 


- 


. varies my ” 
* I 8 * L 17 10 L s 2 r 1 i 
7 - | e F » by : 0 F. p 
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2 Deſeription and Uſe | . 


: * 
„ \ 855 


bea. eo) Of the Grout s. . 


5 Hours and 49 Minutes; this is the 
ime in which all the Seaſons com- 
Ee ly return; which is a mall matter 

| than a Sydercal Lear, 3 8 7 1 410 


ö 251 } e 


ache Coil Tele 1 the- ſave with the 
Political eſtabliſhed by the Laws of a 


Country; and is either moveable or im- 


Moveable. The moveable Year conſiſts 
of 365 Days, being leſs than the Tro- 


ical Year by almoſt fix Hours, and is 


HA Tropical Tear confiſts of 36 5 Days, | 


75 


called the Egyptian h fenen ob- Tre.” 


ſerved in chat COON 
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Kalender Months, to which they gave 
2 Names, and are ſtill retained 

y moſt of the European Nations, viz. 
ary, February, March, April, May, 
June, Fuly, Auguft, September, October, 
November, and December. The N under 
of Days in each Month may be ee 
5 by the Tollowing” Verſes: e 


2 e Days Ah: n 5 
April, June, and November; 
„e hath Twenty-eight alone, 

id pred or TW hang T0 2 0 


1 k 
a> 2 4 | : 
„ , 4 ; : G . e 
” Y 4 . 6 p « * : : 


The W Aivided his Year 1110 12 


. 
7 * 
: 
* 
* 1 
: 1 
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be. Vear is alſo. divided. into four 
Quarters or Seaſons, . Shri ng, Sum- 
mer; Autumn, and M inter: Theęſe 7 
ter are properly made when the 8 
enters into the Equinoctigl and Solſtiti 
Points of the Ecliptic; but in Civil Uſes 
they are differently reckoned; according 
to the Caſtoms of ſeveral Countries. 
In Englend: we. commonly reckon the 
int Day o January to by the firſt i 
the ear, which is therel ore 5 J 
_ Gdalled: Newr Har Dey i35; 29 
cal and Eocleſiaſtical Aﬀains, me Ye; 
is reckoned to commence on Lagy- Day, 
which is the 25th of March; and from 
thence to Midſummer- Day, which is the 
24th of Jur. is reckoned the firſt Quar- 


ter; from Midſummer- Day to Micheel- = 


mas- Day, which is the agth ef September, 
is che ſecond Quarter 3 the third Quar- 
ter id rochoDed from 2 agel nan Day to 
Curiſima sT, which fs, the 25th. ef 

December * from Gbra/{mes:Day 15 

Lady-Day, 1 18 reckoned the laſt ar - 
in the Year. In common Affairs, a 


Quarter ;pnalenko d m a certam Day 


to the ſame in the fourth Month follow- 
Ing. \Seametimes.a Mfonth is reckoned 
four Weeks, rt 28 Damon ya — 2 


ter 12 Weeks. T O all the Inha itants 
_ „ in 


Matibi 
fall on the 24th, to the 2 5th of the ſaid 


bea. 1 * bd. resse 10 


its * trio} * 
in dhe e Hemidphece, thei 
Midſummer is properly when the sun 
is in the Tropie.of 5 Gg, 74 and. 


their NMidibinter at the oppoſite "Fj ime 
' of the Year; but thoſe lch live under 


the Equinoctial have two Wi mters, G 5 | 


when the Sun is in either Tropic; th 


indeed properly, there is no Seaſon that 
may be called” Winter in thoſe Parts 


of A World. 


The Eg ri Weit of 30 6j Pays be- 

ing leſs than the true Solar Year by al- 
moſt fix Hours, it follows, that four ſuch 
Years are leſs than four Solar Years by 


a whole Day; and therefore in 365 


Times four Years, that is, in 1460 Years, 
the Beginnin g of the Vears move through 
all the Seaſons. , To remedy this In- 


conveniency, Julius Cæſar (conſidering 


that the fix Hours, which remain at the 
end of every Year will in four Years 
make a e Day) ordered that every 
fourth Vear ſhould have an intercal 

| Day, which therefore conſiſts of 366 
Days; the Day added was put in *he 
Month of February, by poſtponing St. 

iss Day, which in common Years 


Month, 


o 7 7 * 
| : 


F 4 l 


* 


_ 
* 
0 
. 
a Une 
Pa 2 
* 
> * 


Biſertile, cording to the Roman 


Yr hag 


The, + Difriptin and Up , EY 
Month, all the fixe Fe eaſts in ds Year 


from theneeforwards falling aWeek-day 
later than otherwiſe 0 W ould. .: AC+ ; 

Fay of reckon- 
ing; the 24th of February was the ſixth 
of the Kalends of March, and it Was. 
ordered that for this Year there ſhould 
be two ſixths, or that the ſixth of the 
Kalends. 4 "March ſhould: be twice re- 
peated; upon Which account the Vear 
was called Biſſexti le, which we now all 
_ whe TLeap- rar. & 


To find thc the Tk of our 
Lord be Leap-Vear, or the firſt, ſecond, 


or third after; divide it by four, and 


the Remainder, if there be any,  ſhews 
how many Years it is after oY >-Year ; ; 
but if there be no Remainder, x 5h that 
Year is Leap-Year : Or, you may omit 
the Hundreds .and Scores, and vide the 
Reſidue by 4, Examp. 17 57, omitting 
the Hundreds and the Twenties, I di- 
vide the Reſidue 17 by 4, and the Re- 
mainder 1 ſhews 1 it to be the firſt after 
ee 2 


T his Method of ks the Yr 
VIZ. e * common Year to con- 


. £3 WL # 4% 
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Britain and Ireland, and ſome. of the 
Northern Parts of Europe, and is called 
the Julian Accaunt, or the Old Style. Julian de- 
But the Time appointed by Julius Cafer 0% 50. | 
for the Length of a Solar Year is too WT 
much; for the Sun finiſhes: his Courſe 
in the Ecliptic in 365 Days, 5 Hours 
and 49 Minutes, which is 11 Minutes 
leſs than the Civil Vear; and therefore 
he again begins his Circuit 11 Minutes 
before the Civil Vear is ended; and ſo 
much being gained every Vear, amounts 
in 131 Years, to a whole Day. So that 
on 4 ee in any Year entered the Equi- 

n the 20th of March at Noon, 

e Space of 131 Years, he Il enter 
the Gee Point on the ſame Hour on 
the 19th of March. And therefore the © 
Equinoxes will not always fall on the 
ſame Day of the Month, but by Degrees 
will 5 were the 8 ning of the 
Meat. 27105 N 


At the Time of a Council 1 of Nite 
( when the Terms were ſettled for ob- 
ſerving of Eaſter) the Vernal Equinox _ 
upon the 21ſt of March; but by its 
| falling backwards 11 Minutesevery 7 
it was found that in Anno 1582, when 
the Kalender was corrected, the Sun en- 
octial Circle on the 1 0 
of 


j 


% 
— 
- 


of March, having { 
_ Daysfrom'i its former Place in the Year; 


and therefore Pope Gregory the XTLIth; 

ng ta place the Equinoxes in their 
Situation with ref to the Vear, took 
theſe ten Days out of the Kalender, and 


80 — 


= ordered that the 21th of Marcb ſhould 
3 de reckoned as tho'Twerty:firſt: And 
to prevent the Seaſons of the Vear from 


going backwards for the future, he or- 


4 dered every hundredth” Year, Which in 

$ tran Form was tobea'Biffextile, ſhould 

de a common Year,/and/confift only of 

365 Days; but that being too much; 

every fourth Hundred was to remain 
Biſfextile. This Form of e 

ing eſtabliſhed by the Authority of Pope 

> kg get Gregory XIII. is called the Gregorian 

New Style. Account, or the New Style; and is ob- 

ſerved in all the Countries where the 

Authority of the Pope is acknowled ged, 

and likewiſe by ſeveral Nations of the 

reformed Religion. There, being now 

above an hundred: Years paſt, ſince this 

eformatio was made in the Kalender, 

= the Gregorian Account has àccordin gly 

got before the Julian one Day more 


tion! the Difference between theſe wo 


Accounts being no eleven Days; ſo that 
h, according 


4 : * eee M. 


to 


n Dube, and 99 of 
rennwholy 


than it was in the Time of its nſtitu- 


* = 
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o chat Way of reckoning, 1s . x2th 
of the ime Mages the 
Ne Style. 


1 (hall n this 8 | rt h 1 
brief Account of the: Atm ee. 


The Atmoſdbere | is that. thin Body of Atmos 
Airwhick furreurids the Earth, in which, 
the Clouds hover, and by which in their : 

Deſcent they are broke into Drops of 
which ſometimes according to 

the Warmth or Coldneſs of 1 5 are 

froze, into Snow, or Hailſtones. I. hunde. 

and Lightning are alſo made in the At- 

moſpbere, and Wind is nothing elſe. but 

A Percuſſion of the Air, — by 1 

_ ats different Denſity in different 3 | 1 
The Benefits we receive from the Atmo- 
ſphere are innumerable; without Air no 

earthly Creature could live, as is plainly 
proved by Experiments made by the. 

Air-Pump ; and the wholſomeneſs of 

a Ging chiefly depends upon that of 
its Air: If 5 was no Atmoſphere to | 
reflect the Rays of the Sun, no Part of : 
the Heavens would be lucid and bright, 
but that wherein the Sun was placed; 
and if a Spectator ſhould turn his Back 
towards the Sun, he would immediately 
perceive it to be quite dark, and the 
| 6 f lealt 
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leaſt Stars would be ſeen ſhining as they 
do in the cleareſt Night; and the Sun 
immediately before his ſetting would 

* ſhine as brisk as at Noon, but. in a 
Moment as ſoon as he got below the 
Horizon, the whole Hemiſphere: of the 
Earth would be involved in as great a 
"Parkes as if! it were Midnight. 


But by means of the Aeg it 
Bk —— that while the Sun is above 
the Horizon, the whole Face of the Hea- 
vens is ſtrongly illuminated by its Rays, 
ſo as to obſcure the faint Light of the 
Stars, and render them inviſible; and 
after Sun-ſetting, though we receive no 
direct Light from him, yet we enjoy its 

_refleted Light for ſome Time: For the 
"Atmoſphere being higher than we are, 
is a longer Time before it is with drawn 
from the Sun (as if a Man was to run 

to the Top of a Steeple, he might ſee the 
Sun after it had been ſet to thoſe at the 
Bottom.) The Rays which the Atmo- 
ſphere receives from the Sun, after he is 
withdrawn from our Sight, are by Re- 
fraction faintly tranſmitted to us; untill 
the Sun having got about 18 Degrees 
below the Horizon, he no longer en- 
lightens our Atmoſphere, and then all 
that Part thereof which 1 is over us be- 
1 comes 
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comes dark. After the ſame Manner in 


the Morning, when the Sun comes with- 
in 18 Degrees of our Horizon, he again 
begins to enlighten the Atmoſphere, and 
ſo more and more by Degrees, untill he 
riſes and makes full Day: 


Wise Ude en falta 


ſphere, and the State of the Heavens 271 85¹5 
between Day and Night is called the Crepuy 


Tus li bt, or the Crepuſculum.. 


The Darin of Twilight i 18 „ent 


in different Climates, and in the ſame 
Place at different Times of the Vear. 
The beginning or ending of Twilight 
being accurately given, we may from 
thence eaſily find the Height of the At- 
moſphere, which is not always the ſame. 
The mean Height of the Atmoſphere is 
computed to be about 40 Miles; but 
it is probable, the Air may extend "itſelf 

a great deal further, there being pro- 
perly no other Limits to it, as we can 


| conceive, but as it continually decreaſes 


in Denſity the farther remote it is from 
the Earth, in a certain Ratio; which at 


laſt, as to our dren ing muſt in a 


Manner terminate. 
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7 The Latitude of „e 
the Earth) is its neareſt Ratio (a z 
1 fer lh, from the Equator ; and 
iſthePlacebein the 0 15 Hh 5 Hemi 


pave, 3 it is accordingly called}. 87 
Latitude ; and is mieaftired by an Arch 
of the Meridian intercepted Wit the 
Zenith of the ſaid Place And theEquator. 


And all Places that he on the ſame Side, 


and at the fame Diſtance from the Equa- 


tor, 


Sett. 2... of the LOBES. 
tor are Gd 9 bn the ſame Parallel 


of ] Atitude : the Parallels in So 
clination i in aue. Ne | 


tion ariſe the follow- 


(I.) 7 hat no Place can have above go 
Degrees of Lats tuge, ertber Ne orth or South. 


_ \ T; hoſe Ponca that lie EP the 
Equi noctial (or thro. which the Equator 
paſſes) have no Latitude, it bei ng from 


hence that the Calculation of Latitudes is 
Counted; and thoſe Places that lie under 


the Poles have the greateſt Latitude, thoſe 
Points being at the greatef Diener from 
4 Aer, 


5 3. The 1 of any Place 7s 41 
ways equal to the Elevation of the Pole in 


the ſame Place above the Horizon ; and is 


therefore often expreſſed by the Pole's 


Height, or Elevation of the Pole; the . 


Reaſon of which is, becauſe  fromtbeEquator 


to.the Pole there is always the FF 5 of 


99 Degrees, and from the Zenith to the Ho- 
rizon the ſame Number of Degrees, each 


of theſe including the Diſtance from the 


Zeni th to the Pole: That Diſtance there- 


: fore 


/ ; 
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1 
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re bei 5 taken aw from both, will Jeb 
the Diſtance from the Zenith to the Equa-, 
tor, (which is the Latitude) equal to 7he 


Diftance from the Pole to the Horizon. © 


Difference 
pt Lati- 
tude. 


' 


(4) The Elevation of the Equator in any 
Place is always equal to the Complement of 
the Latitude of the Jame . Place.” 


(68 4 Ship failed aneh fee / ears 


8. Mare: . q Leſſens { her. 3 tude, 


5 Augments 
(or . bo the Pole) juſt . much 
as is s ber Diſtance ſailed, unde 


A. 


wa Dj ifference of Lats tude 18 the nevi 
Diſtance betwixt any two Parallels of 
Latitude, ſhewing how far the one is to 
the Northward or Southward of the o- 
ther, whichcanneverexceed 180 Degrees. 
And when the two Places are in the 
ſame Hemiſphere (or on the ſame fide 
of the Equator) the leſſer Latitude ſub- 
ſtracted Pe the greater, and when 
they are on cgerent Sides of the Equa- 
ror, the two Latitudes added, gives the 
Difference of Latitude. 


3- The 


Set. . | of d. Gowns 


.3- The Longitude of any Place ſee” Login: 


the Earth) is an Arch of the Equator, 

contained betwixt the Meridian of the 
given Place, and ſome fixed or known 
Meridian; or, it is equal to the Angle 
formed by the two Meridians, which 
properly can never exceed 180 Degrees, 
tho ſometimes the Longitude 1s n 


Fair quite round the Globe. 


Since the Meridians are all moveable, 
and not one that can be fixed in the 
Heavens, (as the Equinoctial Circle is 
fixed, from whence the Latitudes of all 
Places are determined to be ſo much 
either North or South) the Longitudes 
of Places cannot ſo well be fixed from 
any other Meridian, but every Geogra- 
pher is at his Liberty to make which he 
pleaſes his firſt Meridian, from whence 
to calculate the Longitudes of other 
Places. Hence it is that Geographers. 
of different Nations reckon their Lon- 
gitudes from different Meridians, com- 
monly chuſing the Meridian paſſing 
through the Metropolis of their own 
Country for their firſt : Thus, the Eu- 
gliſi Geograghers generally make the 
Meridian of London to be their firſt, the 
French that of Paris, and the Dutch 
that of Amſterdam, &c. and Mariners 

gene- 
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generally reckon the Longitude 8 
the laſt known Land they © ſaw. This 
arbitrary Way of reckoning the Longi- 


tude from different Places, makes it ne- 


ceſſary, whenever we expreſs the Lon- 
gitude of any Place, that the Place from 
whence 1 it is "counted be allo expreſſed, 


From the preceding Definitiotis ariſe 
the following Corallaries: f | 


I. If Body ſhould fer rect North 
or direttly South, quite round t, — 


he'll continually change bis Lat! ways an 

| paſs through the two Poles of the Mori. 
it haut aeg the Teaft from the Me- 
ridian of the Place be departed from; und 
conſequently on his Return will not differ 
in his Account of Time from the TIP 
FOUR zh tbe ſaid Place. 2 


"(Wy If Body could fr round the Globe, 
either due Eaſt or due Weſt, bell continu- 
ally change is Longitude, but will go quite 
round without altering bis Latitude; and 
I bis Courſe ſhould be due Eaft, be'll gain 
a Day compleatly in bis Reckoning, or 
reckon one Day more than the Inhabitants 
of the Place from whence he departed; and 
if his Courſe had been Weſt, he would have 
5 one . or reckon one 1 "My . 
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The Reaſon of which is evident; for 
admitting our Traveller ſteers due Eaft 
ſo many Miles in one Day as to make 
his Difference of Longitude equivalent 
to a Quarter of an Hour of Time, it is 
evident that the next Day the Sun will 
riſe to him a Quarter of an Hour ſoon- 
er than to the Inhabitants of the Place 
from whence he departed ; and ſo daily, 
in Proportion to the Rate he travels, 
which in going quite round will make 

one natural Day. In like Manner, 
if he ſteers due Weſt after the ſame Rate, 
he'll lengthen each Day a Quarter of an 
Hour, and conſequently the Sun will 
riſe to him ſo much later every Day ; by 
which Means, m going quite round, 


he'll loſe one Day compleat in his Reck- 3 


onin g. From whence it follows, 


3. F two En Soul ſet out ag the 


ſans Place, one ſteering Eaſt, and the other 
Weſt, and ſo continue their Courſes quite 


round, untill they arrive at the Place from 
whence they ſet out, they'll differ two Days 
in tbeir ee at the Ti ime 9 6 therr 
Return. 8 


4. If 4 Bach ouli hong upon an Oblique 
| Courſs or any where betwixt the Meridi- 
en ary the Eaſt or Weſt Points) hell 
con- 


1 
n . — - 
RY 


, - 


— 


MY I ID 4 r * — %. „ — 
e . vt GOES on ec DA. oe ooo - 
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yo (Te Deſeriptim and Uſe 
continually change both Latitude and Lon- 
gitude, and — more or leſs, according to 
the Courſe be ſteers; and if be ſhould go 
guite raund the Globe, he'll differ in his 
nene of Tr me, as by the 3 e 
or? | The People — in the Ebe- 
moſt-of any two Places will reckon tbeir 
Time ſo much the ſooner than thoſe who live 
in the:other Place, according to the Dif- 
ference of Longitude betwixt the two Pla- 
ces, allowing one Hour for every. 1 5.De- 
Ses &c. and ther contrary. 


u. of. Zones and Climates &e. 


wide Zones are owe Tracts of the Sur- 
foi of the Earth, diſtinguiſhed by the 
Tropics and Polar Circles, being five in 


1 Number; viz. one Torrid, two Te _ 


rate, and * and two F. Vi zg1d. 
Frigid, 


The Torrid or PENS Zone is all the | 
Space comprehended between the two 
Tropics, the Antients imagined this 
Tract of the Earth to be uninhabitable, 
becauſe of the exceſſive Heat, it being ſo 
near the Sun. All the — 0 of 

the Torrid Zone have the Sun in their 
Zenith, or exactly over their Heads twice 
in every Year; excepting thoſe wha hve 
hays ex 
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exactly viewer: the two Tropics, where 
the Sun comes to their Zenith ne once 
in a Year"! 1 3 ; dat | 71 10 711 


The 10 2 ae Ae Ks i on ei 


che Side of the Globe, between 2 


Tropics and the Polar Circles. 


The two Frigid Zones are thoſe Spa. 
ces upon the Globe that are included 
within the two Polar Circles. | 


The 8 of his Earth are allo 
diſtinguiſhed by the Diverſity of their 
Shadows. Thoſe who live in the Torrid 


91 


Zone are called Ampbiſcians, becauſe Anphiſe 


their Noon-Shadow is. caſt different 
Ways, according as the Sun is to the 
Northward or Southward of their Ze- 
nith ; but when the Sun is in their Ze- 


nith, they are called Aſetans.  Akians. 


The Inhabitants of the Temperate 
Zones are called Heterofcians, becauſe Euere. 
their Noon-Shadow is always caſt the” 

ſame Way : But thoſe who live under 
the Tropics are called Afcians Heteroſci- 4ſtian;He- 


tero/cians. 
Periſcians. 


ans; thoſe who live in the Frigid Zones 


are called Periſcians, becauſe ſometimes 
thejs Sade 18 caſt round about them. 


Th heſe- 


_ Paiarci. | 
under oppoſite Points of the ſame Paral- 
lel of Latitude. They have their Sea- 


Words, im 


other. Thoſe who bve under tha Pales 
N Periæci. 5k 


Ae e and us or 


Theſe hard Names are only Greg 

porting how the Sun caſts 
the Shadow of the ſeveral Inhabitants 
of the Earth; which would be a too tri- 
fling Diſtinction to be made here, was 
t not for che fate os NEG,» e | 


Cuſ tom. 


The Inhabitants of the Earth are ao 
into three Sorts; in reſpect 


to their relative Situation to one another, 


and theſe are Arx the n 125 5 | 


a 2-06; 400888 


bro The unden are thaſe 8 ve 


ſons of the Year at the ſame Time, and 
their Days and Nights always of the ſame 


Length with one another, but the one's 
Noon is the other's Mzdnight ; and when 


the Sun is in the Equinoctial, he rifeth 
with the one when he ſets with the 


1 The Anterci lire 1 he fans 


a and in the ſame Latitude, 


but on different Sides of the Equator; 


their Seaſons of the Vear are contrary, 
5 you the Days of the one are equal to 


Mort | the 
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the Nights of the other, but the Hour 
of the Day and Night is the ſame with 
both; and when the Sun is in the Equi- 
noctial, he riſes and ſets to both exactly 
at. the ſame Time. "Thole wh line, un. 
FU OR! n Alutec. 


my The Aer pode are thoſe who live A 


diametrically oppoſite to one another, 
| „as it were, exactly Feet to 
Feet: Their Days and Nights, Summer 
and Winter, are at direct ON 
Times. 


The Surface of the Earth is by 6 ome 1 


diſtin 9 into Chmates. 


1 A Climate 3 is a Tract of the Sur- Climares 


favs of the Earth, included between two 


ſuch Parallels of Latitude, that the 
Length of the longeſt Day in the one ex- 
ceeds that! in the other by half an Hour. 


The whole Surface of the Earth i 18 
conſidered, as being divided into 60 Cli- 
mates, v/2. from the Equator to each 


of the Polar Circles 24, ariſing from the 
Difference of; Hour in the Length of 


their longeſt Days; and from the Polar 
Circles to the Poles themſelves are fix, 


ariſing from the Difference of an entire 
N Month, 


| theſe a whole Month without ſetting, 
©. in the ſecond two; and in the third, 
| Months, "Sc; 15 Theſe Climates 
| continually Jocitaſe.- in idth, the 
| farther they are from the E tor. How 


1 amed, viz. the Parallel of 
| ich they end ( ing 
3 theBeginning of the next ) with 


; dhe reſpective Breadth of each of 
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The, Defeniption — N l 

11. of che Poetical Rifing and Settin ae 

8 the Stars. Ars pg 

The 8 Poets 1 frequent 
— 41. e, Mention of the Stars Rifing 


duda either Coſmicelly, Acroneally, or Helia- 
. Nair cal; whence 1 heſe Diſtinctions are cal. 
he aki oo: 


4 0 A Star i 18 de > or ſee. Cofnicall, 
Wx ien it tiles or ſets at Sunniing; 575 


Feige riſe or {et e A Star 71 ri 


. i IS - 3 . 
4 * 


* after it had been ſo * the Sun as to be 


* 


ai by: the Splendor of His Rays: And 
2 Star 18 ld > to ſet Heliacally, An it is 
7 a immerſed, or rr the Sun 8 Rays. 


$ - The Fixed $; tare, and the three ſupe- 
©» fior Planets, Murs, Jupiter, and Saturn, 


4 „ 
, . ; 
1 
e e eee Gl W 
po 


Moon riſes Heligedlly in the Evenin g. 


2 = 
eee we boos 
ro 


2 n end ene than, he Mee 
| * . of the Surfact'h "the Barth; tonfides \ 
e ic rs compaſes of Land and Water. 
1885 2 
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becauſe thes Sun is ſwifter than the fupes 


The Earth colifits näturally of t 


| Parts, Land and * and {therefore | 


_ Heliacaly i in the Morning ; but the . 
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it is called the 7 erraqieous Globe. Each 
of theſe Elements is ſubdivided into 
various Forms and Parts, which ac- 


cordingly are * by different 
Names. 


4 Of the Lund. 
The Land bs diſtinguiſhed 1 into Con- 


tinents, Wands, Peninſula s, Tthmus's, 


Promontori es, Mountai ns, or Coafts. 


9. A Cointfvient is a | large Quantity Cantal 


bf Land, in which many 8 Countries 
are joined together, without being ſe- 
perated from each other by the Sea: 
Such are Europe, Afia, Africa, and the 
vaſt continent of America ; which four 


are the principal Diviſions of the Earth. 


A Continent 1s ſometi mes called the 
Main Land. 


10. An Than | is a iy or Por-Ind. 


tion of Land, environ'd round with 
Water : 2 Such are Great-Bri tuin and 


Treland ; Sardinia, Sicily, &c. in the Me- 
Anterrancan Sea; the 2 of Wight, An. 


gleſey, &c. near England, Alſo a fmall 
Bat of dry Land, in the Midſt of a 
River, 1s _—_ an Iſland, when compa- 
red to a leſſer, is 83 the Continent; 

Mo AF 


Ws 


MainLank. 


3 


Peniſala. 
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as if we compare the Je of Wight te 
England, the latter may be n. cal- 
led the Continent. 


11. A Peninſula i 18 a part of I Land 


almoſt environ'd with Water, ſave one 


narrow Neck adjoining it to the Conti- 


IA mus. 


"  Promon. 
roi 


nent; or which is almoſt an Iſland: Such 
18 Denmark joining to Germany; alſo 
Africa's properly a ane Fee Ain: 
ing to 1 


12. An Nbmus is a narrow Neck of 


Land joining a Peninſula to the Con- 


tinent; as the 1/ibmus gf Sues, which 
joins 4 1fri ca to Afia ; that of Panama 
joining North and South n &ec. 


12: -& Promontory is is a high Part of 
Land ſtretching out into the Sea, and 


is often call d a Cape, or Headland: Such 


is the Cape of Good Hope in the South 


of Africa; Cape Finijire on the Weſt 


8 . 


of Spain; alſo the Lizard Point, and 
the Lands End, are two Capes or Head= 
lands on the Weſt of England. A Moun- 
tain 18 a high Part of Land in the 
Midſt of a Country, over 8 the 
adjacent Parts. | 


4 14. 
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A Coaft or Shore i is that Part of 4 Capper or 


2 which borders upon the Sea, whe- 
ther it be in Iſlands or a Continent: And 
that Part of the Land which is far diſ- 


tant from the Sea, 1 18 called the Inland Band. 


Country. Theſe are the uſual Diffinc- 
tions of the Land. 


: The Water is diſtinguiſhed into O- 
cęans, Seas, Lakes, Gu ys, Straits, and 
Ni vers. 


I [x The 8 or Main 7155 is a a gg 
an 
vaſt ſpreading Collection of W ater, not Sea. 


divided or ſeparated by Lands running 
between: Such is the Atlantic or Weſtern 
Ocean, between Europe and America, 
the Fendi Ocean, or South-Sea, &C: 


„ 1 hoſe, Parts of the Ocean 


which border upon the Land, are called 
by various Names, according to thoſe 


of the adjacent Countries; as, the Brit. 
:/þ Sea, the Triſh Sea, the French and 
Spaniſh Sea. 


16. A 3 is a Collection * deep , A Loh 
poli. g Water, incloſed all round with 
Land, and not having any. viſible and 
open Communication with the Sea: But 
when this Lake is very large, it is com- 

H 2 monly 
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mann as Sea; as, the Coin Fea | 


in Os er 


4 Gulf. 


| - ENCON ed with Land, 'or that 
which runs up great Way into the 


Land; as, the Gulf 9 Venice, &c. Biit if 


it be very large, tis rather called an In- 
land Sea ; as the Baltick Sea, the Medi- 
terrantun Sea, the Red Sea, or the Ara- 
bian Gulf, &c. Anda ſmall Part of the 

Sea thus environed with Land 1s uſually 
called a Bay. Tf it be but a very ſmall 
Part, or, as it were, a ſmall Arm of ie 
Sea, that runs but a few Miles between 


ing between two Shores, whereby two 
© Seas are jomed together; as, the 85 traits 
| , Dover, between the Britiſp Channel 


Aach geen See; the rat of Gib- 


raltar, between the Atlantick and the 
Mediterranean Sea. The Mediterranean 
* itſelf is alſo ſometimes called the Straits. 


Names of the ſeveral Countries and Seas, 
and all the T al. Ek og of the 


Sls # 


E | upon 


Wl A Ou a Part of the 68 . 


ea the Land, it is called a C eek or Haven. 
E Aan. 1 8. 4 Srraie is a narrow Paſſage ty- 


8 Theſe Ae all the niteflary Terms 
on uſed in Geography. The 
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uppermoſt XII is that at Noon, and the 
lower-moſt towards the Horizon is XII 
at Night. The Hours on the Eaſt Side 
of the Meridian are the Morning Hours, 
and thoſe on the V Side the Hours af- 
ter Noon. The Axis of the Globe car- 
ries round the Hand or Index which 
points the Hour, and paſſes through the 
Center of the Hour Circle, 


The Things above deſcribed are com- 


mon to both Globes; but there are ſome 


others which are peculiar or proper to 
one Sort of Globe, The two Colures, and 
the Circles of Latitude, from the Echp- 
tic, belong only to the Cele/tial Globes; 


alſo the Ecliptic itſelf does properly be- 


long only to this Globe tho it is always, 
drawn on the Terreſtrial, for the ſake of 
thoſe thatmight not havethe other Globe 
by them. The Equinoctial onthe Celeſtial 
Globe is always numbered into 360 De- 
grees, beginning at the Equinoctial Point 
; but on the Terreſtrial, it is arbitary 
where theſe Numbers commence, accord- 
ing to the Meridian of what Place you 
intend for your firſt; and the Degrees 
may be counted either quite round to 360 
or both Ways, till they meet in the op- 
Poſite Part of the Meridian at 180. 
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PronLEM I, To find the. Latitude: and 
\ Longitude of any given Place upon the 
Globe. ; and on the contrary, the Latituds 
Fl Longitude being given, 7 cer the 
P a . 1 


15 "URN the Globe pd; its Fog 

8 8 is, till the given Place lies ex- 
actly der the (Eaftern Side of the 
Bras) Meridian, then that Degree up- 
42 on the Meridian, which is directly over 
= it, is the Latitude; which is accordingly 
1 North or South, as it lies in the Nor- 
thern or Southern Hemiſphere, the 
Globe demainiag in the lame Pobton, | 


That Degree upon the Equ * 
vhich is cut = the Brazen. Meridian, is 
the Longitude required from the firſt 

e el upon the Globe. If the Lon- 
Lk: gitude 1 18 counted both Ways from "i 
Er en e „ 


ect. 3. ROY 


firſt Meridian upon the Globe, then we 
are to conſider, whether the given place 
lies Eaſterly or Weſterly — the firſt 


b expreſſed accordingly. 


The Latitudes of the following Places: 
and upon a Globe where the * — 
is reckon'd both Ways from the Meri. 


dian of London, thake!] „ will * 
ts as follow : - 


Lat tude | Longi F ude. | 


Rome — - „41 North. 13 Eaſt. 
Paris 48 3 N. 75 
Mexico = - 20 N. 102 MW. 
{ape Horn - - 58 8. 8 W. 


2. The Latitude ond b being gi= 
510 ven te find the Place. 3 


; Seek for the given Longitude in the 
| Equator, and bring that Point to the 

Meridian; then count from the Equa- 
tor on the Meridian the Degree of La- 


titude given, towards the Arctic and An- 


tarctic Pole, according as the Latitude 
is Northerly or Southerly, and under 


that Degeee of * lies the Place _ 


required. 


* . | 
PR 1 ; 
. 
" 4 . + 


Meridian, and the Longitude muſt be | 


Prop, 


nes 
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| PRoB. II. To find the Difference of Lon 
tude betwixt wy wo! gy ven Places. = 


Bring dach of the Places rropLlid 


x ſucceſſively to the Meridian, and obſerve 
where they interſect it, then the Number 


of Degrees upon the Meridian, contained 
between the two interſections will be the 
Difference of: Latitude required. Or, if 
the Places propoſed are on the ſame Side 
of the Equator, having: firſt found their 


Latitudes, ſubſtract the leſſer from the 


greater; but if they are on contr 
Sides of the Equator, add them both 


together, and the Difference in the firſt 


Caſe, and the Sum in the latter, will be 
the Difference of Latitude required. 


Thus the n of Lacie be- 
twixt I ondon and Rome will be found to 


be 9.4 Degrees; betwixt Paris and * 


Bona E ſperance v3 De grees. 


'ProB. III. To find tbe Difference of Low- 


gitude berwixt any two given Places. 


Bring each of the given Places fuc- 
eeſſively to the Meridian, and ſee where 
the Meridian cuts the Equator each 
Time; the Number of Degrees con- 
tat ined betwixt thoſe two Points, if 12 
eis 


* 


Be&. 3. vibe Gens | 


eſs than 180 Degrees, otherwiſe the 
emainder to 360 Degrees will be the 
Difference 3 79 Longith tude requires, Or, 


ing brought one of the given 
Places to the Meridian, bring the Index 
of the Hour-Circle to 12 o'Clock ; then 
having brought the other. Place to the 
Meridian, the Number of Hours con- 
tained beween the Place the Index was 
firſt ſet at,” and the Place where it now 
points, is the Difference of Longitude 
m n Time betwixt the two Places. 19 


Thus the Difference of Longitude bo. 
twixt Rome and Conſtantinople will be 
found to be 19 Degrees, or 1 Hour and 
a Quarter; betwixt Mexico and Pekin in 
China, 240 Degrees, Or. 9 ; T 0 55 


Pros.'IV. Any Place hella grven to find 
all thoſe Places that are in the ſame 
Latitude with the fora Place. : 0 


The Latitude of 2 en Place be⸗ 
ing marked upon y given Pac turn 
the Globe els 18 its gels and. all thoſe 
Places that paſs under the ſame Mark 
are in the ſame Latitude with the given 
Place, and have their Days and Nights 
of Waal Lengths. And when any Place 


18 


The _ "aj 1 


is brought ta the Meridian, all the l- 
habitants that lie under the upper Semi- 
circle of it, have their Noon or Mid- 
_—_ at the ſame Point of abſolute T' ime 


1 given; r Place is K 
ae and his Declinaon. 


bb To find the Sun's Place: Look ſor 
the Day of the Month given in the Ka- 
lender of Months upon the Horizon, and 


„ 


is in. The Sun $ Place = thus N 
look for the ſame in the Ecliptic — 
which is drawn upon the Globe, and 
bring that Point to the Meridian, then 
. Degree of the Meirdian, which is 
directly over the Sun's Place, 1 1s the De- 
clination required; which is accordin gly 
either North or South, as the Sun is in 
the Northern or Southern Signs. T hus, : 


1 Suns Place Declination. 
0. Deg. Min. Deg. Min. 
Abril 23 * 3 00, 12 32N. 
Fly 31 &@ 7 51 18 20 N. 
October 26 m 2 49 13 29 Sc 


January 20 „ 0 49 20 % 8. 


| PROB, ; 


Ea 1 
Pros VI. To refify the Globe for the 
PP ule, Zenith, 2 20 Sun's Place. 


. For FY Lana: If the Place be 
in the Northern H emiſphere, raiſe the 
_ Artic Pole above the Horizon; but for 
the South Latitude you muſt raiſe the 
Antarctic ; then move the Meridian up 
and down in the Notches, untill the De- 
Frees of the Latitude counted upon the 
Meridian below the Pole, cuts the Ho- 
rizon, and the obe! 18 Keie to the | 
Latitude. 5 | | 


2. E 0 reftify the Glebe for the Z My $ 
Having elevated the Globe according to 
the Latitude, count the Degrees thereof 
upon the Meridian from the Equator 
towards the elevated Pole, and that 
Point will be the Zenith or the Vertex 
of the Place; to this Point of the Meri- 
dian faſten the Quadrant of Altitude, ſo 
chat the graduated Edge thereof op be 
joined to the fad Point. | 


. Bring the Sun's Place in the Eclip- 
G to the Meridian, and then ſet the 


Hour Index to XII at Noon, and the 


Globe will be rectified o the Suns Place. 
IF you have a little Marinet's Compaſs, 
the Meridian of the Globe may be eaſily 


-- ſet to the Mardin of the Place. 


N „ 
a „ x 1 5 : 
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the Equator, you'll hav 


the Up of 


Pros; vn. T; 0 . fd the D Diſtance * | 
any two given Places upon the Globe, 
and to find all thoſe Places upon the 
Globe that are at the LY Diſtance 
from a given Place, | | 


Lay the Quad rant. of Altitude over 
both the Places, and the Number of De- 
grees intercepted between them being re- 
duced into Miles, will be the Diſtance 
required: Or, you may take the Diſtance 
betwixt the two 1 ith a Pair of 
Compaſſes, and 7 that Extent to 
e Degrees of 
Diſtance as before. ple hive 


Note, A 9 cal Mite is the th 


Part of a Degree ; whereof if you mul- 


tiply the Number of Degrees by 60, the 
Product will be the Number of Geogra- 


phical Miles of Diſtance ſought ; but to | 


reduce the ſame into Engliſb Miles, you 


8 . 


muſt multiply by 70, becauſe about 70 
Engliſb Miles make a Degree of a great 
Circle n the Superficies of the Earth. 


Thus, the * . Lande 
and Rome will be ſound to be about 13 
Degrees, which 18 . ae 


£4 


EA 


ect. 3. the Goes. 


If you rectify the Globe for the L 


tude and Zenith of any given Place, and 
bring the ſaid Place to the Meridian; 
then turning the Quadrant of Altitude 


about, all thoſe Places that are cut by 
the ſame Point of it are at the ſame 


F Diſtance from the given Place. 


Pros. VIII. To find the Angle of Poſition 
| = Places, or the Angle Fran by the 


i Meridian of one Place, and a great 
G rele paſſing rouge both the Places. 


þ Having reRtified the Globe for the 
Latitude and Zenith of one of the given 
Places, bring the ſaid Place to the Me- 


ridian, then turn the Quadrant of Alti- 


tude about, untill the fiducial Edge 


thereof cuts the other Place, and the 
Number of Degrees upon the Horizon, 


contained between the ſaid Edge and the 
Meridian, will be the Ange of een 
ſou ght. | 


Thus, the Angle of Poſition at the 
Lizard, between the Meridian of the 


| Lizard and the Great Circle, paſſing 
from thence to Barbadoes is 69 Degrees 
South-Weſterly; but the Angle of Po- 
ſition between the ſame Places at Barba- 
Ar is but 38 * North-Eaſterly. 

8 O- 
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The Angle of Poſition between two . 


| pals, it will follow that theſe Lines are 


The Ub of 


Places 18 a different Thing from what is 
meant by the Bearings of Places ; the 


Manner, as to make the ſame or equal 


Angles with all the Meridians through 
Which it paſſeth; but the Angle or Po- 

uon is the very fave Thing with what 

we call the Azimuth in Aſtronomy, 
both being formed by the Meridian and 


Circle paſſing thro the Zenith 
a given Place in the Heavens, then 


called the Azimuth, or upon the Earth, 
b called the Angleof* Pofition. e 


From hence may be ſhewed the Peres 


of that Geographical Paradox, vis. If : 
a Place A bears from another B due 


Weſt, B ſhall not bear from A due Eaſt. 
I find this Paradox vindicated by an 


Author, who at the ſame Time gives a 


true Definition of a Rhumb Line: But 


his Arguments are ungeometrical ; for 


if it be admitted that the Eaſt and 
Weſt Lines make the fame Angles with 
all the Meridians through which they 


the 


1 


Bearings of two Places is determined by 
2 a Sort of Spiral Line, called a Rhumb 
Line, paſſing between them in ſuch a 


* 


dect · 4, the, Gross 4 


the Parallels of Lende For any Paz 
rallel of Latitude is the Continuation of 
the Surface of a Cone, whoſe Sides are the 


Radii of the Sphere, and Circumference 


of its Baſe the {aid Parallel; and it is evi- 
dent, that all the Meridians cut the 
f ſaid Surface at right (and therefore at 


equal) Angles; whence it follows, that 


the Rhumbs of Eaſt and Welt are the 
Parallels of Latitude, though the Caſe 
may ſeem different, when we draw 
inclining Lines (like Meridians) upon 
Paper, without wart ors our Ideas * 
farther. 


Pros. IX. T6 find the Antcci, Pen; 
and Hinton to any 814 Ven P lace. 


3 the given Place to the Meridian, 
and having found its Latitude, count the 
ſame Number of Degrees on the Meri- 
dian from the Equator towards the con- 

trary Pole, and that will give the Place 


of the Antæci. The Globe being ſtill 


in the ſame Poſition, ſet the Hour Index 


to XII at Noon, then turn the Globe a- 
bout till the Index points to the lower 


XII; the Place which then lies under the 
Meridian, having the ſame Latitude 


with the given Place, is the Periæci re- 


quired. As the Globe now ſtands, the 


OB 762 He. Toa 
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Auripodes of the given Place are under 
the ſame Point of the Meridian, that it 


7 * — Q — * 
* p * \ 3 8 4 
e 0 * f _ tf * 


Anterci ſtood before: Or, if you reckon 


180 Degrees upon -the Meridian from 


the given Place, that Point will be the 
Antipodes. Let the given Place tbe Lon- 
don in the Latitude of 51 2 Degrees 
North, that place which hes undef the 
fame Meridian and the Latitude 51 £ 


Degrees South, is the Antci that which 


lies in the ſame Parallel with London, and 
180 Degrees of Longitude from it, is the 
Periæci, and the Antipodes is the Place 


vhoſe Longitude from London is 180 
DES. and Latitude 51 * * 


South. 


Pros. X. The Hour yy the Day's at one 
Place being given; to find the cc erreſpon- 
dent Hour (or what o Clock it is at me 
Time in = other Place. n 
The Difference of inne betwitt 15 

Places is the ſame with their Difference 

of Longitude; wherefore having found 

their Difference of Longitude, reduce it 
into Time, (by allowing one Hour for 
every 15 Degrees, '&c. ) and if the 

Place where the Hour is required lies 


2 With. $6 from the Place where the 
H our 
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Hot l is given, by Subti 
d. of Longitude re into Time 


dom 8 the Hour given; and the Sum 


Hour required. Or, 
I. brought che Place at which 


then turn the Globe about until the 
Place where the Hour is required comes 


out the Hour at the ſaid Place. 


Thus when it is Noon at London, it is 
H. M. 


Conſtantinople— 2 oy P. M, 
Pera-Cruz ----= 5 30 A. M. 
0 Feguin in China „ P. M. 


Pros. XI. The day of the Month being 
given, to find thoſe Places on the Globe 
where the Sun will be Vertical, or inthe 
Zenith, that Day. be 


_ Ecliptic, bring the ſame to the Meridian, 
and. note the Degree over it ; then 


—_ 
tt 


e Differ. 


or 9 will accordingly be- the 
the Hour is given to the Meridian, ſet 


the Hour Index to the given Hour ; 


to the Meridian, and the Index will point 


; Nome ccc 52 P. M. 2 


Having found the Sun! s Place in | the 


H 2 turning 


- The Uſe of 


turning the Globe round, all Plates f that 
— under that R the Sun 5 
vertical that Day. 


ren. XII. A Place being fn in the 


Torrid Zone, Yo find thoſe. two Days 
in which the Sun Shall be V ertical to the 


yup: 


Bring the given Place 10 abe Meridian, ? 


and mark what Degree of Latitude is 


exactly over it ; then turning the Globe 


about its Axis, thoſe two Points of the 
Ecliptic, which paſs exactly under the 
faid Mark, are the Sun's Place ; againſt 


which, upon the Wooden Horizon, 
you'll have the Days required. 


; Pros: XHI. To. fond where the Sun is . 


Vertical at any given Time aſſign d; or 
the Day of the Month and the Hour at 


1 any Place ¶ ſuppoſe London) being 


given, to find i in what Place the Sun i 16 
Fi oh at that very Time. f 


— 


H wing found the'Sun's Declinatipn, 
and brou ght the firſt Place (London 9 to 
the Meridian, ſet the Index to the given 


Hour, then turn the Globe about until 


the Index points to XII at Noon; which 
being done, that Place upon the Globe 


gect. 3. te GLroBes. 


the Do at one Place, being given; to 
| find all thoſe Places upon the Earth, 
where the Sun is then Rifing, Setting, 


Culminating (or on the Meridian] alſo 


where it is Day-light, Twilight, Dark 


Night, Midnight; where the Twihght 


| then begins, and: where it ends; the 
_ Height of the Sun in any Part of the 
illuminated Hemiſphere ; alſo his De- 

preſſion in the obſcure Hemiſphere. 


1 Having found the Place where the 


Sun 18 Vertical at the given Hour, re 


the Globe for that Latitude, and bring 


the ſaid Place to the Meridian. 


Then all thoſe Places that TY in the 
Weſtern Semicircle of the as. have 
the Sun riſing at that Time. _ 


Thoſe i in the Eaſtern Semicirl have 
1 + ning 


To thoſe ako live under the upper 
Semicircle of the Meridian, it 18 12 © 


Clock at Noon. And, 
13 ; Thoſe 


which ſtands under the Point of the Sun's . 
Declination upon the Meridian, has the 
Sun that Moment in the Zenith Nu 


Pros. XIV. The Day, and the Hoitr of 


= * 
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Thoſe who live under the er 


Semicircle of the Meridian have it at 


Midnight. 
Aliithoſe. Places that are iabave; the 


Horizon, have the Sun above them, juſt 
* much as the Places themſelves are 


* t from the Horizon; which Height 
known by fixing the Quadrant 
A Attitude in the Zenith, and 8 85 it 


over any particular Place. 


| In all thoſe Places that are 18 Degrees 
below the Weſtern Side of the Horizon, 
the Twilight is juſt beginning m the 


Morning, or the Day breaks. And in 


all thoſe Places that are 18 Degrees be- 
low the Eaſtern Side of the Horizon, the 


Twilight is ending, and the Nor Dark- 
neſs beginning. 


The Twilight is in _ liek Hives 


whoſe Depreſſion below the a | 


does not exceed 1 8 Degrees. And 


: All thoſe Places that are wr than 
18 Degrees have dark Night. 5 


The Depreſſion of any Place below 
the Horizon 1s equal to the Altitude of 
Its Antipodes, which may be eaſily found 


by the Quadrant of Altitude, 


Set. 3. We GroBes. 


Po. XV. The. Day of the Month being 


given; to ſhow, at one View, the Length 
of Days and Nights in all Places upon 


uh the — t that Time; and to explain 


How the V iciſſitudes of Day and Night 
are really made by the Mars on of — 


Earth round ber Axis in 24 An 


ze SUN fanding fill. 
The Sun always illuminates one half 


of the Globe, or that Hemiſphere which 


is next towards him, while the other 
remains in Darkneſs : And if (as by the 


laſt Problem) we elevate the Globe ac- 


cording to the Sun's Place in the Ecliptic 


it is evident, that the Sun (he being at 


an immenſe Diſtance from the Earth) 
illuminates all that Hemiſphere, which 
is above the Horizon; the Wooden 
Horizon itſelf will be the Circle termi- 


nating Light and Darkneſs ; and all 


thoſe Places that are below it, are wholly 
Ws of thc Solar Light. 


The Globe ſtanding i in this Poſition, 
thoſe Arches of the Parallels of Latitude 
which ſtand above the Horizon, are the 


Diurn al Arcbes, or the Length of the 


Day in all thoſe Latitudes at that Time 


of the Vear; and the remaining Parts of 
thoſe P arallels, which are below the 


I 4 Hort- 
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Horizon, are the Nocturnal a = 
the Len gth: of the Night in thoſe Places. 


The Length of the Diurnal Arches may 


be found by counting how many Hours 
are contained between the two Meri- 


dians, cutting any Parallel of Latitude, 
in the Eaſtern and — Parts ney 


the Horizon. 


In all thoſe Pikes: ao are in the 


, Weſtern Semicircle of the Horizon, the 


Sun appears riſing: For the Sun, 
ſtanding ſtill in the Vertex, (or above 
the Braſs Meridian) appears Eaſterly, 
and 90 Degrees diſtant from all thoſe 
Places that are m the Weſtern Semicircle 
of the Horizon ; and therefore in thoſe 
Places he is then riſing. Now, if we 
pitch upon any particular Place upon 
the Globe, and bring it to the Meridian, 
and then bring the Hour Index to the 
lower 12, which in this Caſe we'll ſup- 

ſe to be 12 at Noon; {becauſe other- 


wiſe the Numbers upon the Hour Circle 


will not anſwer our Purpoſe ) and after- 
wards turn the Globe about, until the 
aforeſaid Place be brought to the 
Weſtern Side of the Horizon; the In- 
dex will then ſhew the Time of the 
Sun riſing in that Place. Then turn 


| the G Globe „ about from Weſt 


0 


to Eaſt; and minding the Hour-Index, 
we ſhall ſee the Progreſs made in the 


Day every Hour, in all Latitudes upon 


the Globe, by the real Motion of the 
Earth round its Axis; until, by their 


continual Approach to the Braſs Meri> 


dian (over which the Sun ſtands full all 
the while) they at laſt have Noon Day, 
and the Sun appears at the higheſt ; and 
then by Degrees, as they move Eaſterly, 
the Sun ſeems to decline Weſtward, 
until, as the Places ſucceſſively arrive in 
the Eaſtern Part of the Horizon, the Sun 


appears to ſet in the Weſtern : For the 


Places that are in the Horizon, are go 


Degrees diſtant from the Sun. We may 


obſerve, that all Places upon the Earth, 
that differ in Latitude have their Days of 


different Length (except when the Sun 


is in the Equinoctial) being longer or 
ſhorter, in proportion to what Part of 


the Parallels ſtand above the Horizon. 


Thoſe that are in the ſame Latitude, 
have their Days of the ſame Length; but 
have them commence ſooner or later, ac- 
cording as the Places differ in Longitude. 


POB. XVI. To explain in general the 


Alteration of Seaſons, or Length of the 
Days and Nights, made in all Places of 


the World, by the Sun's (or the Earth's) 
annual Motion in the Ecliptic. 
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It has been ſhewed in tien laſt Pro- 
blem, how to place the Globe in ſuch a 
Pofition, as to exhibit the length of the 
DQiurnal and Nocturnal Arches'in all 
Places of the Earth, at @-particular 
Time: If the Globe be continually recti- 
fled, according as the Sun alters his 
Declination (which may be known by 

ing each Degree of the Echptic 
fucoelſively. to the Merdian) you Il ſee: 
the gradual Increaſe or Decreaſe made in 
the Days in all Places of the World, ac- 
cording as a greater or leſſer Portion of 
the Parallels — Latitude ſtands above 
the Horizon. We fhall illuſtrate this 
Problem by Examples taken at — 
Times of the Lear. 12 | 


1. ae che dum bo-in thee Bente 


= > (which happens on the 21ſt of June) 
that Point being brought to the Meri- 
dian, will ſhew the Sun's Declination to 
be 23 Degrees North; then the Globe 
muſt be rectified to the Latitude of 233 
Degrees; and for the better Illustration 
of the Problem, let the firſt Meridian 

upon the Globe be brought under the 
Braſs Meridian. The Globe being in 
this Poſition you'll fee at one View the 
Length of the Days in all Latitudes, by 


counting ** Number of Hours contained 
4 8 between 


Bec. 3. w_ GRAS. 


between the two extreme Meridians, 
cutting any particular Parallel you pitch 
upon, in the Eaſtern and Weſtern Part 
of the Horizon. And you may obſerve 


that the lower Part of the Arctic Cirele 


juſt touches the Horizon „ and conſe- 
quently all the People who live in that 
Latitude have the Sun above their Hori- 


zon for the ſpace of 24 Hours, without 


ſetting ; only when he is in the lower 


Part of the Meridian (which they would 


call 12 at TOs wi Ju e che 
Horizon. vo, 


To all thoſe whio live beter the 


Arctic Circle and the Pole, the ſun does 
Not ſet, and its Height above the Hori- 


zon, when he is in the lower Part of the 


Meridian, is equal to their Diſtance from 
the Arctic Circle: For Example, Thoſe 
who live in the 83d Parallel have the 
Sun when he 1s loweſt at this Time 
14'S Degrees high. 


If we caſt our Eye Southward, to-' 


wards the Equator, we ſhall find, that 
the Diurnal Arches, or the Length of 
Days in the ſeveral Latitudes, gradually 
leſſen: The Diurnal Arch of the Parallel 


of London at this Time is 16 * Hours; 
that of the Equator (is always) 12 Hours; ; 


and 
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and ſo —— leſs, till we come to 
the Autarctic Circle, the upper Part of 
which juſt. touches the Horizon; and 
thoſe: who live in this Latitude have 
juſt one Sight of the Sun, peeping as it 
were in the Horizon: And all that 
Space between the Antarctic Circle and 
the South Pole, hes 1 in total Darkneſs. 


If . this . we e gradually 
move the Meridian of the Globe accord- 


ing to the progreſſive Alterations made 


in the Sun's Declination, by his Motion 


in the Ecliptic, we ſhall find the Diurnal 
Arches of all thoſe Parallels, that are on 


the Northern Side of the Equator, con- 
tinually decreaſe ; and thoſe on the 


Southern Side continually 1 increaſe, in the 
ſame Manner as the Days in thoſe Places 
ſhorten and lengthen. Let us again ob- 
ſerve the Globe when the Sun has got 
within 10 Degrees of the Equinoctial; 
now the lower Part of the 8oth Parallel 
of North Latitude juſt touches the Hori- 
Zon, and all the Space betwixt this and 
the Pole, falls in the illuminated He- 
miſphere: but all thoſe Parallels that 
lie betwixt this and the Arctic Circle, 
which before were wholly above the 
Horizon, do now interſect it, and the 
Sun appears to them to riſe and ſet. 
= a® + ge þ 
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From hence to the Equator, we ſhall 
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ned; and from the Equator Southward, 


they have gradually lengthened, until we 
come to the 8oth Parallel of the South 
Latitude; the upper Part of which juſt 
touches the Horizon, and all Places be- 


twixt this and the South Pole are in total 


Darkneſs; but thoſe Parallels betwixt 
ftzhis and the Antarctic Circle, which be- 


fore were wholly upon the Horizon, are 
now partly above it ; the Length of their 


Days being exactly equal to that of the 
Nights in the fame Latitude in the con- 
trary Hemiſphere. This alſo holds 


univerſally, that the Length of the Day 
in one Latitude North, is exactly equal 


to the Length of the Night in the ſame 
Latitude South; and vice verſa. 


Let us again follow the Motion of 
the Sun, until he has got into the 
_ Equinoctial, and take a View of the 
Globe while it is in this Poſition. Now 
all the Parallels of Latitude are cut into 


two equal Parts by the Horizon, and 


conſequently the Days and Nights are 
of equal Lengths, vig. 12 Hours each 
in all Places of the World; the Sun 


riſing and ſetting at Six o'Clock, except- 
ing under the two Poles, which now he 


exactly 


me Uf e, 
in the Horizon : Here the Sun 
ſeems to ſtand ſtill in the ſame Point of 
the Heavens for ſome Time, until 
Degrees, by his Motion in the Ecliptic, 
he aſcends higher to one and difappears 
to the other, there being properly no 
Days and Nights under the Poles; for 
there the Motion of the Earth round 1 its 
Axis can' t be obſerved... 


If we follow the Motion of 1 Sun 
towards the Southern Tropic we ſhall 

ſee the Diurnal Arches of the Northern 
Parallels continually decreaſe, and the 
Southern ones increaſe in the ſame Pro- 
portion according to their reſpective 

Latitudes; the North Pole continually 
N deſcending, and the South Pole afcend- 
ing, above the Horizon, until the Sun 
arrives into *, at which Time all the 
Space within the Antarctic Circle is a- 
bove the Horizon; while the Space be- 
tween the Arctic Circle, and its neigh- 
bouring Pole, is in total Darkneſs. And 
we ſhall now find all other Circumſtances 
quite reverſe to what they were when 
the Sun was in ; the Nights now all 
over the World being of the ſame Length 
oe 4 Days were of before. 


We 


Set 3.  te.GLoBnrs. 
We have nom got to che Extremity 

of the Sun's Declination and if we fol- 

low him through the other half of the 
Ecliptic, and rectify the Globe accord- 
ingly, we ſhall find the Seaſons return in 
their Order, until at length we W the 
Globe into its firſt Pofition. _ 


The two foregoing Problems were 
not, as Iknow of, publiſhed in any Book 
on this Subject before; and I have dwelt 
the longer upon them, becauſe they very 
well illuſtrate how the Viciſſitudes 
of Days and Nights are made all over 
the World by the Motion of the Earth 
round her Axis; the Horizon of the 
Globe being made the Circle, ſeparating 
Light and Darkneſs, and fo the Sun to 
ſtand fill in the Vertex. And if we 
really could move the Meridian, accord- 

ing to the Change of the Sun's Decli- 
nation, we ſhould ſee at one View the 
continual Change made in the Length 
of Days and Nights, in all Places on the 
Earth; but as Globes are fitted up, this 
cannot be done; neither are they adapt- 


ed for the common Purpoſes, in Places 


near the Equator, or any where in the 
Southern Hemiſphere. But this Incon- 
venience is now remedied (at a ſmall 

2 Expence) * the Hour Circle 
being 
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being ade to ſhift to ether Pole ; od 

ſome Globes are now made with an 

Hour Circle fixt to the Globe at each 
Pole, between the Globe and Meridian, 

| Iſo as to have none without Side to in- 


terrupt the Meridian from moving quite 
round the Wooden Horizon. 


30 XVII. To ſhew by the Globe, at 
1 dne Vi zew, the Longeſt of the Days and 
| e in any particular Places, at all 
Times of the Year. 


1 5 Becauſe the an his Motion in 
33 che Eeliptic, 8 is Declination a 
? ſmall Matter every Day; if we ſuppoſe 
$ all the Torrid Zone to be filled up with 
„ a ſpiral Line, having ſo many turnings; 

= or a Screw having ſo many Threads, as 
the Sun is Days in going from one 
ö Tropic to the other: And theſe Threads 
- at the ſame Diſtance from one another 
F in all Places, as the Sun alters his De- 
clination in one Day in all thoſe Places 
reſpectively: This Spiral Line or Screw 
1 will repreſent the apparent Paths de- 
1 ſeribed by the Sun round the Earth every 
= Day; and by following the Thread 

| from one Tropic to the other, and back 
again, we ſhall have the Path the Sun 


oa to deſcribe round the Earth in a 
Vear 
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But becauſe the Inclinations of 
. Threads to one another are but 
all, we may ſuppoſe each Diurn 
ath to be one 1 the p arallels of Lati- 
tude drawn, or ſuppoſed to be drawn 
upon the Globe. Thus much being pre- 
miſed, we ſhall explain this Problem, by 
placing the Globe. according to ſome of 
the moſt remarkable Poſitions of it, as 
before we did for the moſt remarkable 
Beaſons of the Year. 


In the preceding g Problem, the Globe 
being rectified according to the Suns 
Declination, the upper Parts of the 
Parallels of Latitude, repreſented the 
Diurnal Arches, or the Length of the Days 
All over the World at that particular 
Time: Here we are to rectify the Globe 
according to the Latitude of the Place, 
and then the upper Parts of the Parallels 
of Declination are the Diurnal Arches; 
and the Length of the Days at all Times 
of the Year, may be here determined by 
finding the Number of Hours contained 
PR the two extreme Meridians, 
which cut any Parallel of Declination, 
in the Eaſtern and Weſtern Points of 
the Horizon; after the ſame Manner, 
as before we found the Length of the 
Day in the ſeveral Latitudes at a particu- 
Jar Time of the Year; 


K | i: Let 


0.x Let the Place 1 be under 


the Equinoctial, and let the Globe be 
accordingly rectified for oo Degrees of 
Latitude, which is called a direct Pofition 
of the Sphere. Here all the Parallels of 
Latitude, which in' this Caſe we'll call 
the Parallels of Declination, are cr! 
the Horizon into two equal Parts ; 
conſequently thoſe who live under bro 
Equinoctial, have the Days and Nights 
of the ſame Length at all Times of the 
Year; and alſo in this Part of the Earth, 


all the Stars riſe. and ſet, and their con- 


tinuance above the Horizon, 18 equal to 

their Stay below it, VIZ. 12 Hours. 
If from this Poſition we gradual | 

move the Globe according to the ſever 


Alterations of Latitudes, which we will 

ſuppoſe to be Northerly ; the Lengths 
of the Diurnal Arches will continually. 
Increaſe, until we come to a Parallel of 


Declination, as far diſtant from the E- 
quinoctial, as the Place itſelf is from the 
Pole. T his Parallel will juſt touch the 
Horizon, and all the Heavenly Bodies 


that are betwixt it and the Pole never 


deſcend below the Horizon. In the 


mean time, while we are moving the 
Globe, the Lengths of the Diurnal Arches 


of the mans Parallels of Declination, 


£2; . 3 7 | Foe 
2 2 . 
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_ continually diminiſh in the ſame Pro 


portion that the Northern ones increaf-. 


ed; until: we come to that Parallel of 
Declination which is ſo far diſtant from 
the Equinoctial Southerly, as the Place 

itſelf is from the North Pole. The up- 
per Part of this Parallel juſt touches the 
Horizon, and all the Stars that are be- 
twixt it and the South Pole never appear 
above the Horizon. All the Nocturnal 


Arches of the Southern Parallels of De- 


chnation, are exactly of the ſame: Denys 
with the Diurnal Arches of the c 
e Parallels of N orth Declination: 
. 21 8 ee 8100! 1. 
12. * us — Viet of the Globe, 
with it is rectified: for the Latitude of 
London, or 31 Degrees North. When 


the Sun is in the Tropic of , the Day 


is about 16 : Hours; as he recedes from 


this Tropic, the Days proportionably. 


ſhorten, until he arrives into , and 
then the Days are at the ſhorteſt, being 


now of the ſame Length with the Night 


when the Sun was in =, big. 7 Hours. 


The lower Part of that Parallel of De- 


clination, which is 38 Degrees from 


the Equinoctial Northerly, juſt touches 


the Horizon; and the Stars that are 
betwixt this Parallel and the North Pole, 
never r ſet to us at London. In like Man- 


2 ner 
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ner the upper Part of the Southern Pa- 
rallel of 38 2 Degrees juſt touches the 


rn and the that lie be- 


twixt this Parallel and the South On 


are never viable 1 in this Latitude. 


Ain let us reify the Globe fr the 
Latitude of ithe Arctic Circle, we ſhall 
then find, that when the Sun is in , he 


touches the Horizon on that Day with- 
out ſetting, being 24 Hours co 


—_— the Horizon; and when how i in 

pricorn, he once appears in the Hori- 
zn, but does not rife in the Space of 
24 Hours: When he is in any other 
Point of the ern e -the Days are 
longer or ſhorter according to his Diſ- 
tance from the Fropics: All the Stars 
that lie between the Tropic of Cancer, 
and the North Pole, never ſet in this 
Latitude; and thoſe that are between 
the Tropic of Capricorn, and the South 


Pole, are — hid below the Horizon, 


If we Aenne the Globe Rill- higher, 
the Circle of perpetual. Apparition will 


be nearer the Equator, as will that of 


perpetual Occultation on the other Side. 


for the Latitude of 80 Degrees North; 


when the Sun's Declination is 10 De- 
Nees 


seg. 3. " te G1 0E s, 


grees North; he begins to turn above 
the Horizon without ſetting; and all the 


while he is making his Progreſs from 
this Point to the Tropic of , and back 
again, he never ſets. After the ſame 
Manner, when his Dechnation is 10 De- 
grees South, he 1s juſt ſeen at Noon in 
 * me Horizon; and all the while he is 

going Southward, and back again, he 


diſappears, being hid juſt fo long as be- 
fore, at the oppoſite Ti ime of the Year 


* appeared viſible. ; 


Let us now His the North Pole in- 


to the Zenith, then will the Equinoctial 


coincide with the Horizon; and conſe- 


quently all the Northern Parallels are 
above the Horizon, and the Southern 


ones below it. Here is but one Day and 


one Night throughout the Vear, it be- 
ing Day all the while the Sun is to the 


Northward of the Equinoctial, and 


Night for the other half Year. All the 


Stars that have North Declination, al- 


ways appear above the Horizon, and at 
the ſame height; and all thoſe that are 
on the other Side, are never ſeen. 


What has been here ſaid of ceftfy- 


ing the Globe to North Latitude, holds 


| for the ſame Latitude South; only that 


5 before 


1 


134 w- Uſe of ag 


i 
before the 3 Days were, when the 
Sun was in S, the ſame happening now 
when the Sun! is in , and ſo of the reſt 
of the Parallels, the Seaſons being di- 


rectly oppoſite to theſe who hive. in mah 
- Ferxent 5 eee aten 


I ſhall again explain ſongs Things Fg | 
livered above in general Terms, = _ 
cular Problems. 5 


But bm what has been dy ſaid, 


29 we may firſt make the t ee Obſer- 


vations : A? 1 


n All Hainan of the Earth 45 e 2 : 
enjoy the Benefit of the Sun, in reſpect of 
Time, and are equally deprived of it, the 
Days at one Time of the Year being exattly 

* to the N 7 Nr at the pg ite Bag. 


bug. W. all Places of the Earth, Wee ex- 
* under the Poles, the Days and Nights 
are of equal Length (viz. 12 Hours each) 
when the Sun 18 in ' the enen, x 


4, T Poſe who Gow * the e 
have the Days and Nights of equal Lengths 
- at all Times of the Year. 


4. In all ien bier 1 Equi nocti * 
and the * the Days and Nights are 


never 


x Nb 


Th "5 the GLones: 


never ERP but when the Highs is in the 
ee Points * and . 


De nearer any Place is to the Eau 
tor, the leſs is the Difference between the 
Length of the Artificial Days and Ni ghts 
in the ſaid Place; and lle more remote 
the greater. 


5. Toall FR PN. os aha as FY 
| fame Parallel 9 of Latitude, the Days and 
Nights are of equal Lengths and that at 
all Ties of the Year. 


. The Sun is V a tacice a Year fo 
all Places between the 7; Topics; to thoſe un- 
der the Tropics, once a 1. ar, 2 never any 
where elſe: ; 5 
8. In al P laces betur d the Polar 2 7. 
cles, and the Poles, the Sun appears ſome 
Number of Days without ſetting ; and af 
the oppoſite Time of the Year he is for the 
the ſame Length of Time without Ripng 3 
and the nearer unto, or further remote 
Fron the Pole, thoſe Places are, the lon ger 
or. Shorter | is the Sun's continued Pre- 


. or Abſenee from the ſame. 


* 


1 


Iz all Plireb lying 8 undef, 
the Polar Circles, the Sun, when he is in 
K 4 e 


r 
2 
„ 


n. of of 


the neareſt © Tropic, appears 24 Eure 451 


out ſetting ; and when be is 1 the contra 


ry Tropic, he is for the ſame Length of 


Time without rifing ; but at all other F, acre 
of the Year he res and 1 there, as 


other Places. 


Northern 
10. 15 all . lying i in the 3 ? 

Hemiſphere, the Longeſt Day and Short- 
of Night, is 2 the Sun is in the 


Mer Tropic and the cons * 


Pros. XV Ht. The Latitude of any 
Place, not ace ing 66: Degrees, and 
* the Day of th” Month being. given; te 
ind the Time 7 Sun-riſing and ſetting, 
and the Lengt of the Day and N Vight, 


Having rectified the Globe according 
to the Latitude, bring the Sun's Place 
to the Meridian, and put the Hour-In- 

ex to 12 at Noon; then bring the Sun's 
lace tg the Eaſtern. Part of the Ho- 
rizon, and the Index will ſhew the Time 
when the Sun riſes, | Again, turn the 
Globe until the Sun's Place be brought 


to the Weſtern Side of the Horizon, 


and the Index wil * the Time of 


-ſettin Y 
PW . The 


35 Letigth of the Night 


Et, " the Oh 


Te Hour of Sun-fetting - doubled, 
yes the Length of the D tobe, and the 
lout of the Night. 


Let it be required to find Whit ch 


Braun riſes and fets at London on the 20th 


of April. Rectify the Globe for the 
Latitude of Zonden, and having found 


the Sun's Place correſponding to May 
the 1ſt. viz. s 10. Degrees, bring 8 


102 Degrees to the Meridian, and ſet the 
Index 75 12 at Noon; then turn the 


Globe about till W 10.3 Degrees be 


_ brought to the Eaſtern Part of the Ho- 
fizon; and you'll find the Index point 
42 Hours; this being doubled, gives the 


Length of the Night 9: Hours. A 
bring the Sun's Place to the Weſtern 


25 of the Horizon, and the Index will 


point 7+ Hours, which is the Time of 
Sun-ſetting ; this being doubled, gives 


e of the Day 14; Hours. 


PROB, XIX. To find the Leng th of the 
Longeſt and Shorteſt Day _ Night in 


any given Place, not exceeding 66 De- 
| grees of Latitade. 


Note, The Longeſt Day at all Places on 
South 


the a N (6 Side aq the 2 is when 
the 


gives the | 


theSunisinthefirſtPointof { Cancer 


| Capricorn 
Wherefore having rectified the Globe for 
the Latitude, find the Time of Sun- 
riſing and ſetting, and thence the Length 
of the Day and Night, as in the laſt Pro- 
blem, according to the Place of the Sun: 
Or having rectified the Globe for the 
Latitude, bring the Solftitial Point of 
that Hemiſphere to the Eaſt Part of the 
Horizon, and ſet the Index 12 at Noon; 
then turning the Globe about till the 
ſaid Solſtitial Point touches the Weſtern 
Side of the Horizon, the Number of 

Hours from Noon to the Place where 
the Index points (being counted accord- 
ing to the Motion of the Index) is the 
Length of the Longeſt Day; the Com- 
plement whereof to 24 Hours, is the 
Length of the Shorteſt Night, and the 
Reverſe gives the Shorteſt * and the 
Longeſt Night. - 


Longeſt Day © Short *. 5 
Deg. Ear. Haus. 
| % 8 al 15 - M7 &2 - 
Thus in Lat MS i Ge: 7 
6 + 


If from the Length e of 1 Laban Day 
you ſubſtr act 12 ; LIOUTS, the . a 


St 4. 5 th Guonns: 


half Hours remaining will be the cu | 
mate: Thus that Place where the longs 
eſt Day is 16 . Hours, lies in the gth 
Climate. And by the Reverſe, 3 1 
the Climate, you have thereby the 
| Length of the Tanga Day. 4 


Pros. XX. E 0 find i in "what A the 
Longeſt Day ts, of any given * 
1.7 tban 34 Hours. 


| Bring the Solſtitial Point to the Me- 
ridian, and {et the Index to 12 at Noon; 
then turn the Globe Weſtward till the 
Index points at half the Number of 
Hours given; which being done, keep 
the Globe from turning round its Axis, 
and ſlide the Meridian up or down in 
the Notches, till the Solſtitial Point 
comes to the Horizon, then that Eleva- 
tion of the Pole will be the Latitude. 


If the Hours u 16; the Lads 
tude 18 49 Degrees; f 20 Hours the 
| Latitude is 6 3 — Dee 17 nb 


f rhe Up of 


Pros. XXI. 4 Place ling gin i zn one 
of the Frigid Zones ( fuppoſe' the Nor- 
_ thern} o find what Number of Days 
(of 24 Hours each) the Sun doch con- 
ftantly ſhrne uport the fame, how' long 8 
15 ** and alſo the e and — oy 
0 FF Vance: = 


Having rectified. the Globe a 
to the Latitude, turn it about until ſome 
Point in the firſt Quadrant of the Eclip- 
tic (beeauſe the Latitude is North) in- 

terſects the Meridian in the North Point 
of the Horizon; and right agamſt that 
Point of the Eeliptie on the Horizon, 
ftands the Day of made ea + oa 


_ Eongeſt Day DEE 


And if the Globe be turned about tl 
ſome Point in the ſecond Quadrant of 
the Ecliptic cuts the Meridian in the 
fame Peint of the Horizon, it will ſhew 
the Sun's Place when the Longeſt Day 
ends, whence the Day of the Month may 
be found as before : Then the Number 
of Natural Days contained between the 
Times the Longeſt Day begins and 
ends, is the Length of the LET Day 
_—_— 


; Again 


gect. 3% 1 E S0 


Again, turn the Globe about, until 
ſome Point in the third Quadrant of the 


Ecliptic cuts the in the South 
Part of the Horizon; that Point of the 
Ecliptic will give the Time when the 
Longeſt Night begins. Laſtly, turn the 
Globe ont untill, ſome Point in the 
fourth Quadrant of the Ecliptic cuts the 
Meridian in the South Point of the Ho- 
rizon ; and that Point of the Ecliptic 
will be the Place of the Sun when the 


Longeſt N ight ends. 


Or, the Time when the Langifh Day 
or Night begins, being known, their 
End. may. be found by counting the 
Number of Days from that Time to 
the ſucceeding. Solftice ; then counting 
the ſame Number of Days from the 
Solſtitial Day, will give the Time when 

| it ends. | | 


Pros. XXII. E find 1 in | what Ke 


tbe Longeſt Day is ¶ any given Length 
leſs than 182 Natural Days. 


Find a Point in the Ecliptic half fo 
many Degrees diſtant from the Solſtitial 
Point, as there are Days given, and bring 
that Point to the Meridian; then keep. 
the Globe from turning round its 4 | 


Te Uſe of 2 $50 


and move the Meridian up or down un- 
til the aforeſaid Point of the Ecliptic 


* 


comes to the Horizon; that Elevation . 
by the Pole will . theLatitude e : | 


If the Days diver were e 78, the Lati- 1 
On? 18 7s Degrees. 5 — 
This method 'i is not acttirate, "bodirhe" 
the Degrees in the Ecliptic do not correſ- 
pond to Natural Days ; and alſo becauſe. 
the Sun does not always move in the 
Ecliptic at the ſame Rate; however, fuch 
Problems as theſe dmc ſerve: for Amuſe- 
ments. 4 as | | 


Pyos. XXIII. The Day of th the Month FRY 
ing given, to find 255 the Morning and 
Evening Twilight begins and ends, in 

a Place pon the Globe. Yeu tobe 


In the foregoin g Problem, by che 
Length of the Day, we mean the Time 
from Sun-riſing to Sun-ſet; and the 
Night we reckoned from Sun-ſet, till he 
roſe next Morning. But it is found by 
Experience, that Total Darkneſs ' does 
not commence in the Evening, till the 
Sun has got 18 Degrees below the Ho- 
rizon ; and when he comes within the 
fame Diſtance of the Horizon next Morn- 


ing | 
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4 ng. we have the firſt Daun of Day. 
This faint Light which we have in the 
Morhing and Evening, before and after 
the Sun's riſing and ering, 18 what we 
cal the T anlrght. 


* Win redlified ah Globe for che prob. vx 


Latitude, the Zenith, and the Sun's 
Place, turn the Globe and the Quadrant 
of Altitude until the Sun's Place cuts 
18 Degrees below the Horizon (if 
the Quadrant reaches ſo far) then the 
Index upon the Hour-Circle will ſhew 
the Beginning or Ending of I wilight 
after the ſame Manner as before we 
found the Time of the Sun-rifing and 
ſetting, in Prob. 18. But by reaſon of 
the Thickneſs of the Wooden Horizon, 
we can't conveniently ſee, or compute 
when the Sun's Place is brought to the 
Point aforeſaid: ' Wherefore the Globe 
being rectified as above directed, turn 
the Globe and alſo the' Quadrant of 
Altitude Weſtward, unti Ithat Point in 
the Ecliptic, which is oppoſite to the 
Sun's Place, cuts the Quadrant in the 
18th Degree above the Horizon ; then 
the Hour Index will ſhew the Time 
when Day breaks in the Morning. And 
if you turn the Globe and the Quadrant 
i i until the Point oppoſite e 

N e 
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the Sun's 8 W cuts the Quadrant is 
the EaſternHemiſphere, the Fe 
will ſhew when Twilight ends in the 
Evening. Or, having found the 7 Time 
from Midnight when the Morning 
Twilight begins, if you reckon ſo many 
Hours before Midnight, it will give the 

5 when the Evening ding Tweltghe ends. 
Having found the Time when Twilight 
begins in the Morning, find the Time 
of Sun-rifing, by Prob. 18. and the Dif- 
N will: be he Duration of Twilight, 


1 Thus at Laute Wy the I 2th of May, 
wilight ns at three Quarters paſt 
One Sele the Sun riſes at — 
half an hour paſt Four: Whence the 
Duration of Twilight ; = 15.22 4 Hours, 
both in the Morning Evening. On 
the 12 of | IP on the Twilight be- 
at Half an Hour paſt Six, being 
ſome what Ahove an Hour before. N 


Pros. XXIV. To find the Time wha; 76. 

rl Darkneſs ceaſes, ar when the Tiwi- 
light cantinues from Sun-ſetting fo Suns 
Hag, in any given Place. 


Let the Place be in the Northern He⸗ 


miſphere ; 3 then if the Complement 92 
I WE 8 


+ 


| | 1 8 
2 N 2 0 - ** 7 : " 
: [I 3 3 00 
3. the GL oBEES. 
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the Latitude be greater than (the De- | 


preſſion) 1 8 Degrees; ſubtract 18 De- 


grees from it, and: the Remainder will 
be the Sun's Dechnation North when 
total Darkneſs ceales. But if the Com- 
plement of the-Latitude 1 is leſs than 18 
Degrees, their Difference will be the 
Sun's Declination South, when the Twi-. 


Hoy begins to continue all Night. If 


Latitude is South, the only Differ- 


ence will he, that the Sun's Declination 


will be on the contrary Side. 


| Thus at Lindon, when the Sun $ Dez 
dination North 1s greater 1 than 20 De- 


grees, there is no total Darkneſs, but 


conſtant Twilight, which happens from 


the 26th of May to the 18th of July, be- 


ing near two. lonths. Under the North 


Pole the Twilight ceaſes, when the Sun's | 


Declination is greater than 18 Degrees 
South, which is from the 13th of No- 


vember, till the 2 gth of January: 80 
that notwithſtanding the Sun is abſent 


in this Part of the World for Half 4 


Year together yet total Darkneſs does 


not continue above 11 Weeks ; and be- 
ſides, the Myon is above the Horizon 


for a whole Fortnight of er Month 


throu Shout the Year. 


* 


is - 1 PRok. 


the longeſt Night mn oO 


Th e te 1. 


XV "The Day jp the Month "Of 
given; to find thoſe Places of the 
F gid Zones, where the Sun A" to 
bine continually without doe etting ; and 
alſo thoſe Place, where — to be ö 

l been K ene 
G 


Bring the Sun 8 Place to the Meridian, | 
and mark the Number of Degrees con- 
tor; then count the ſame Number of 


Pros. 


: Degrees from the neareſt Pole (via. the 


North Pole, if the Sun's Declination is 


Northerly, otherwiſe the South Pole) to- 
wards the Equator, and note that Point 


upon the Meridian ; then turn the Globe 
about, and all the Places which paſs un- 
der the ſaid Point, are thoſe where the 
Sun begins to ſhine conſtantly, without 


ſetting on the given Day. If you lay 


the dame Diſtance from the oppoſite 
Pole towards the Equator, and turn the 


Globe about, all the Places which paſs 


under that Point, will be 'thoſe where 


=. 


| The Latitude of the Place ho ng piideni,21 70 


And the Hour * pe _—_ wow rhe Sun 


Shines. 


o * 
* 
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.it be in the. Summer, elevate the pole 
3 g to the Latitude, and ſet the 
Meridian due North and South then 
the Shadow of the Axis will cut the 


Hour on the Dial- Plate: For the Globe 


being rectified in this Manner, the Hour 
Circle is a true Eguinoctial Din; the 
Axis of the Globe being the Gnomon. 
This Holds true in 7 heory, but it might 


not be very accurate in Practice, becauſe 


of the Difficulty in placing the Horizon 


of the Globe truly horizontal, n its 


1 due North and South. 


III oh 9 1 * JD. us 1 


„Aft it be e Half Year: ole: | 


vate the South Pole according to the 


Latitude North, and let the North Part 
of the Henzoncbei i the South Part of 


the Meridian; then the Shade of the 
Axis will ſhow the Hour of the Day as 
before: But this cannot be ſo con- 
veniently performed, tlio the Reaſon is 
the lame as in the former Caſe. 8 


To ne ang on 8 " Albitude, when it ſhines; 
X ; bar the Globe. 


"Ha ſet the Frame of tlie Clobe 
truly horizontal or level, turn the North 
Pole towards the: Sun, and move the 
Meridian 1 or down in the Notches, 


1 tilt 


one rr 
* 3 Wee 


148 


duated into Degrees, and having Sights 
and a Plummet to it: Thus, hold the 
Quadrant in your Hand, ſo as the R — * 

of the Sun may paſs through both 3 


8 n 
„ 


The _ 


till the Axis caſts no Shadow 3 * the 
Arch of the Meridian, contain d betwixt 


the A is — Sun's 
Altitude. | 


Note, The beſt gel mg — 
Altitude, is by a little Quadrant gra- 


Sights, the Plummet then hanging free- 
ly by the Side of the Inſtrument, will 
cut 1n the Limb the Altitude required. 
Theſe Quadrants are to be had at the 
Inſtrument- Makers, with Lines drawn 


upon them, for finding the Hour of the 


Day and the Azimuth, with ſeveral 
other pretty Concluſions very entertam- — 
ing for Beginners. Wes. 


The n and the his of 4 pots 


being given, to find the Hour of the 
Day when be S un er | 


Eine placed the Wooden Frame up- 


on a Level, and the Meridian due North 
and South, rectify the Globe for the La- 


titude, and fix a Needle perpendicularly 
over the Sun's Place: The Sun's Place 
ein to che — ſet the 

Tur 


* ey 3. | teGLoBes 


Pros. XXVL. The Latitude the Sur's 


Place and his Altitude, being given; 


Sun Azimuth from the Meridian. 


Having reflifietl the Globe for the 


| Latitude, the Zenith; and the Sun's 


Place, turn the Globe and the Quadrant 


of Altitude, ſo that the Sun's Place may 


cut the given Degree of Altitude: then 
the Index will ſhow the Hour, and the 
Quadrant will cut the Azimuth in the 
_ - Horizon. Thus, if at London, on the 


21ſt of Auguſt, the Sun's Altitude be 
36 Degrees in the Forenoon, the Hour 
of the Day will be IX, and the Sun's 


Azimuth about 58 Degrees from the 


South Part of the Meridian. 


The Sur 2 being given, to * 


. the Meridian of the Globe due North 
and South, or to find a Meridian Line 
ven the Sun ſhines. 80 


L 3 Let 


149 
Hour - Index at 12 at Noon, then turn | 
the Globe about until the Needle points 

exactly to the Sun, and caſts no Shadow, 
and then the Index will ſhew the tweet 
of the Way. ' 


* 


% 


— 


5 ; ik ; 
þ 1 * Ry 5 3 A * * WF: MY 7 
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if Let: the Suns Azimuth bel 30 L 


grees Sauth<Eaftelly;::fetuthe Höriz 0 

of the Glabe upon ra. Level, and bring 
the North Pole into the Zenith; HU then 
turn the Horizon about until the Shade 


of the Axis cuts as many Hours as is 


equivalent to the Azimuth (allowing ers 
Degrees to a Hour) in the North- 
Meſt Part of the Hour Circle, viz. X at 
Night, which being done, the Meridian 
of the Globe ſtands in the true Merdian 
of the place. The Globe ſtandingi in 
this Poſition, if you hang twa Plummets 
at the North and Sauth Points of the 
Wooden Horizon; and draw a Line 
betwixt them, you bave a. Meridian 
Line; Which if it be ena fixed Plane (as 
a F loor ar Window) it will be a Guide 
for placing the Globe due Now and 
South at a other: Fung rs 
S107 of n at dc 
Pros: XXVIL The Laband, 72 of | 
"the Day, and the' -San's Place bring 
given, to find the 82 an "efifitbeae!: ond 
Azimuth. | 
Rectify the! Globe i the: Jaitinde, 
he Zenith; and the Sun's Place, then the 
Number of Degrees contained betwixt 
the Sun's Place and the Vertex, is the 
dur n 8 Meridional Zenith Diſtance ; the 
TS.1 F Com: 


Sect . 3. he GroBss. 


>, Complement of which, to 90 Degrees, 5 
is the Sun's:Meridan Altitude. If you 
turn the Globe about until the Index 


points to any other given Hour, then 


bringin g the Quadrant of Altitude to 
cut the Sun's Place, you'll have the Suns 


Altitude at that Hour; and where the 
Quadrant cuts the Horizon, is the Sun's 
D at the ſame Time. Thus 


May the 31ſt at London, the . Sun's 


7 2 — Altitude will be 61 - Degrees; ; 


and at 10 o'Clock in the Morning, the 
Sun's Altitude will be 52 Degrees, and 


his Azimuth about 50 n W the 
South Part of the Meridian. 


= XXVII. The Latin of che Place, 
and the Day of the Month being given; 
to find the: Depreſſion of the Sun below 
be Horizon, and the Ari muth at a 
Hour of the * 


Having rectified the Globe for the 


Latitude, theZenith and the Sun's Place, 
take a Point in the Ecliptic, exactly 
oppoſite to the Sun's Place, and find 
the Sun's Altitude and Azimuth, as by 


the laſt Problem, and theſe will be the 


Depreſſion and the Altitude required. 
Thus, if the Time given be the iſt of 
December, at 10  o'Clock at Night, the 
| L4 De- 


8 
3 
ö 
. n 
of 


- : * ID 
+ * Mer if 


De n and Aden will be the 


Tame as was found in the laſt Froblem. | 


Pac oB. X* IX. The T:#ti Kite the "Bu 
Place, ond bis Aimuth Bei eing 9 
7 fd His Altttilte, and the Hot 


| fy the Globe for wine J dtule. 
the Zenith, and the Sun's Place, then 
Put the Quadrant of Altitude to the 
Sun's Azimuth in the Horizon, and turn 
the Globe till the Sun's Place meet tlie 


Edge of the Quadrant, then the + 
Edge will ſlew the Altitude, and the 


Index point to the Hour. Thus, May 


the 21ſt at London, when the Sun is due 
Eaſt, his Altitude will be about 24 —_— 
grees, and the Hour about VII in the 
Morning; and when his Azimut 
Degrees South-Weſterly, the 


will be about 44 5 2 Beider, and the 


Hour : about 2 - 2 in the Afternoon. 


Thus, the Latitude and the Day "TY 


ng known, and having beſides Ader 
the Altitude, the Azimuth, or the Hour; 
the other two may! be eafily found. 


Pros. XXX. The Latitide; the Suns l. 
Litude, ard bis Azimmth being given; to 
find bis P face f in the Echptic And the 
BOK. i ""-"e 


gect. 3, UYheGr ones, 


| Reftify the Globe for the Latitude 
and Zenith, and ſet the Edge of the 
Quadrant to the given Azimuth; then 
„ g the Globe about, that Point of 
che Ecliptic Which cuts the Altitude will 
* be tlie Sun's Place. Keep the Quadrant 
of the Altitude in the Wie Poſition, and 

havin brought the' Sun's Place to the 
Meridian, and the Hour Index to 12 at 

Noon, turn the Globe about till the 

Sun's Place cuts the Quadrant of Alti- 

tude, and then the Index will e 


i Hour of the Day. 


: Pros. XXXI. The Dedlination in Mo 
 ridian Altitude of the Sun, or of any 
Star being given; to find FE Latituge 
4 the Place. 


Mark the Point of Declination won 
the Meridian, according as it is either 
North or South from the a uator; then 
| fide the Meridian up or down in the 
Notches, till the Point of Declination be 


To far diſtant from the Horizon, as is the 


given Meridian Altitude ; that Elevation 
of the Pole will be the Latitude, 2 


ridian bone be 50 Degrees, and its 
De- 


Thus, if the Sun's, or any Star's Me- 


8 1 4 
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nnn 11 lt North, ele. 
cine wt be 51+ Nn North. * 
XXII. The on and 1 4 

Lunar cli Till, being. known 3.70 find all 

1 Blades upon the Globe i in which tue 
br ame; oil] be ee 11 172 5 1441.5, 28 10 
* Find. where the Ja is 8 at 
th e Wen Hour, and bring that Point to 


5 enith; then the Eclipſe wall be vi- 


in a n. "thoſe. Places that are under 
the — 5 Or, if you bring the An- 
tipodes to the Place —— the Sun is 
vertical, into the Zenith, you will have 
the he Places where the Ecliple will * vi- 
Ye above the Horizon. 


Nore, Becauſe Lunar Ga continue 
ſometimes. for a long while together, 
they may be ſeen in more Places than 
one Hemiſphere of the Earth; for by 
the Earth's Motion round its Axis, du- 
ing the Lime of the, Eclipſe, the Moon 
will riſe in ſeveral Places after r 
clpſe began, + bi niht vin 
Note, When an Eclipſe of the * is 
central, if you bring the Place where the 
"Sun is vertical at that Time, into the 
Zenith, forme ] Part Ks the Eclipſe will be 
__ vibe 


— 


/ 


keck. 3. the Grof 


viſible in moſt Places hin the u per 
Hemiſphere ; but by Reaſon: of the 


Duration of Solar Eclipſes, and the 1 | 


titude which the Moon commonly has 
at that Time, (tho' but ſmall) there. is 


no Certainty in determining the Places 


where thoſe Eclipſes will be viſible by 


the Globe: but Recourle muſt be had 


10 Calculations. £19921) d F 


- 


Pago. XXXIII. The Day of the Month, 


and Hour of the Day, acccording to our 
Way of reckoning in England, being gi- 
ven; to find thereby the Babylonic, Tta- 


- "Bs and te Jewih: or Fuoi cal Hour. 
\ | 


E To 4 the Bae — 4 1 
is the Number of Hours from Sun“ ri- 
ſing.) Having found the Time of Sun- 
riſing in the given Place, the Difference 
betwixt this and the Hour given is the 
Gayle. Hour. ay 


2. To find the Ealic Hus (which 3 18 
the Number of Hours from Sun: ſet- 
ting.) Subtract the Hour of Sun- ſetting 
from the given Hour, and the Remains 
der will be the Italic Hour required. 


To find the Youiſh Hour ( which is is 


Hi Part of an Artificial Day. ) Find hoy * 


Yau 
"ns 5 
1 
1 | 
285 3 bs ” 
Oo 
; 


many Hours the Day conſiſts uf; then 

ay, as the Number of Hours the Day 
conſiſts of is to 12 Hours, ſo is the Hour 
fince -— ns to the Re ee 


requited. 


Thus, if nn ad at Clock 

feof erty lets at 8) and the He r gi- 
ven be 5 in the Evening, the- nic 
Hour will be the 13th, 3 
and the eib Hour . Nins and 


74 


Thee Quarters, _ 


The Oonverſt being Send the "TI of 
the Day, according to our Way of reckon- 


ing in IE. may be nt found. 


The followitis Problems x are e peruiar 
m the * Globe. 8111 


Ros. xXXIV. 7 Ang the Righe gde. 
 cenfion and Declination 2 * Sen or amy 
Fixed Star. 5 


e che Suns Place m abe cle 
1e the Meridian; chen chat Degree of 
the Equator, which is cut by t 
dian, will be the Sans Right Hſe 
and that Degree of the Meridian, ch 
is exactly over "RE Sun's dag is the 
Fore Declination. * 


0 


After | 


Se. z. to Oxon 


Place of any Fixed Star to the Meridian, 
and youll find its Right Aſcenſion in the 


Egquinoctial. and N of * 


n, 


Thus, che Right Annen Fr _— 
nation is found, after the fame Manner 
as the Lon ngirads and Latitude of a Place 
upon the rreftrial Globe. 


Note, The Right Aſcenſion and De- 


clination of the Sun vary every Day; but 


the Right Aſcenſion, &s. o "the Fixed 
Stars 1s the fame throughout the Year . 


The Sun's Right Aſcenſion. Declin. 
= e Deg. 
(Janna 31 —- 314 175 8: 
April 5 —— 149 © N. 
July 21 ——— 120% 203N: 


R. Aſe. Deel- 
Midebaran — — 6 5 16: N. 

Spica Virginis - 197% 94 — 
„ — 74 45: 


- 


Syrius, or the Dag de, 98% #6; 8. 


+ The inſenſible Change i in the Longitnde, Right- 
Aſcenſion, and Declination of the Fixed Stars, made by 
eir flow Motion, Parallel to the Ecliptic (being but 1 

HP" in 72 Years) is not worth Notice in this * 
ore 


4 


Nowewarr 26 <- 242 21 8. 


wn 
After the fame Manner, bring the 


1 found to be 31 3 North, and the 
„ | For \ 


may be found after the fame Manner, 
by the Terreſtrial Globe, and alſo his 
Right Aſcenſion, when the Equinoctial 


is numbered into 360 Degrees, com- 


mencing at the Equinoctial Point : 


But as the Equinoctial is not always 
numbered ſo, and this being properly a 


Problem in Aſtromony, we TRE rather 
to place it aw 95 | 


* 


Then 0 


By che — of de! Probl pews he voy 
ing the Right Aſcenſion and Declination 


of any Point given, that Point itſelf may 
be callly : found upon the Globe. 
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- Note, The Declination of the Suri 


Pros. XXXV. To find the Lengitide and 


Lat tude of'a given Star. 


Having brought the Solftitial Calure 
to the Median n, fix the Quadrant of Al- 


titude over the proper Pole of the Eclip- 
tic, whether it be North or South; then 


turn the uadrant over the given Star, 
and the Arch contain'd betwixt the Star 
and the Ecliptic will be the Latitude, 
and the Degree cut on the Ecliptic will 


will be the Star 8 Longitude. 


Thus 2 Latitude el will ww 1 


\ 


: 

: 
> 
1 


| Sect. 7 4 7 G ok 8. 
Longitude 200 Degrees from v, or 20 


ces from Nee The Latitude of | 
Fomalhaut in thie Southern Fiſh, 21 De- 
grees South, and Longitude 299 = De. 


grees, or 29 Hegrees. By the Con- 


verſe of this Method, having the Lati- 

tude and Longitude of a Star given, it 

will be Tu His find the Star "ITS the 
7 "fi 195 + & 

The Diſtance betwixt two Stars, or 
the Number of Degrees contained be- | 
twixt them, may be found by laying the 
Quadrant of Altitude over each of them, 


* 
he i 
* 


1 1 : 


and counting the Number of Degrees 


intercepted; after the ſame Manner as 


we found the Diſtance betwixt two 


Places on the Terreſtrial Globe, in Prob. 


VII. 
: Pros. XXXVI. Tze Latitude of the - 


Place, the Day of the Month, and the 
Hour being given; to find what Stars 
are then rifing or ſetting,” what Stars 
are culminating or on the Meridian, and 

£ k Altitude and Azimuth of any Star 
above the Horizon; and alſo Ag 10 
Aiſinguiſp the Stars in the Heavens one 
e the other, and to kn] them by 
0 he > (hs Names: | 


Having 


16 


Place, turn the Globe about until the 
On: 


| North or 'South 


Having rect ek ts Ge te 
1 pag Yigg Zenith, and the Sun's 


points to the ren Hour, the 
Globe being kept in t this Po ſition. | q 


Eaſtern 2 
— ſtern. 


Riſing. 
Sideof the pln, are then ; 8 etting. 


All thoſe Che: 7 are under 
Meridian are then culminating, ark 
if the Quadrant of Altitude be: laid 
over the Center of any particular Star, 
it will ſhow that Star's Altitude at that 
. and where it cuts the Horizon, 
will be the Star's Azimuth from the 
Fart of the Meridian. oY 


The Glabe being kept In the” fame 
Elevation, and from turning. rout 
Axis, move the wooden Frame abqut 
until the North and South Points ofthe 


Horizon he exactly in the Meridian; 


then right Lines imagined to paſs from 


the Center thro each Stat upon the Sur- 


face of the Globe, will point out the real 


Star in the Heavens, which thoſe the 


Globe are made to repreſent. And i 
you are by te Side of ome Wall whoſe 
[ Bearing 


Sect. 3. th Gross. 


Bearing you know, lay the Quadrant of 


Altitude to that Bearing in the Horizon, 
| and it will cut all thoſe Stars, which at 


that very Time are to be ſeen in the ſame 


Direction, or cloſe by the Side of the ſaid 
Wall: Thus knowing ſome of tlie re- 
markable Stars in any Part of the Hea- 
vens, the Neighbouring Stars may be 
diſtinguiſned by obſerving their Situati- 
ons wich reſpect to thoſe that are already 


known. and comparing them with the 


Stars dran upon the Globe. 


Thus, if you turn your Face towards 1 


the North, you will find the North Pole 
of the Globe points to the Pole-Star; 
then you may obſerve two Stars ſome- 
what leſs bright than the Pole-Star, 


almoſt in a right Line with 1 it; and four 


more which form a Sort of a Vadrangli 
theſe ſeven Stars make the Conſtellation 
called the Little- Bear; the Pole Star 
being in the Tip of the Tail. In this 


Neighbourhood : youll obſerve ſeven 


bright Stars, which are commonly called 
Cbarless Wane ; theſe are the bright Stars 


in the Greut B and do form much 


ſuch another Figure with thoſe before- 
mentioned in the Littie Bears: The two 
foremoſt of the Square lie almoſt 'in a 
tight Line with the Pole Star, and are 

called the Poi nters ; ſo that knowing the 


| M Pointers; 


151 
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— 


The Uſe of 
Pomters, you may eaſily, find ah. Pole- 


Star. Thus the reſt of the Stars in this 
Conſtellation, and all the Stars in the 


neighbouring Conſtellations, may be 


eaſily found, by obſerving how the un- 


known Stars lie either in Quadrangles, 
Triangles, or ſtrait Lines, from thoſe th at 
are already known upon the Globe. 


After the ſame Manner the Globe be. 


ing rectified, you m. T diſtinguiſh thoſe 


Stars that are to the Southward of you, 
and be ſoon b OUS with all the Stars 


N . > 


. 


8. 0 me 0 2 1 * UM, 
The Globe being 1 rech to the, 5 | 


_ tude of any Place, if you turn it round 
its Axis, all thoſe Stars that do not go 


below the Horizon during a whole Re- 
volution of the Globe, never ſet in that 


Place; and thoſe that dot not DO above 
the Horizon never NE. 


Fa bon fe os 


4.7 


Pros. XXXVII. The Lan doe Place 
being given; to find the Amplitude, O- 
bligue Aſcenſion and Deſcenſion, Aſcenſio- 


nal Difference, Semi-Diurnal Arch, and 


tbe Time of Continuance .abive the Ho- 
rixon, of any given Point i in the Heavens. 
Ft 


ect. 3 i the > CO 


od Having rect died the Globe for ay 
Le titude, and brouy ht. the given Point 

0 the Meridian, let the. Index to the 
Hour rof 12 ; then turn the Globe ery 
| the given Point be brought to the Faſt- 
ern Side of the Horizon, and that Degree 
of the EquinoCtial which is cut by the 
Horizon at that Time, will be the O. lique 
Aſcenſian; and where the given Point cuts 
the Horizon, is the Anplitud. Ortive: 


given Point be brought to the Weſtern 
Side of the Horizon; it will there ſhow 
the Amplitude Occafive ; and where the 
Horizon cuts the Equinoctial at that 
We 18 the Tia Deſcenfion. 77 5 


The Tim 6 between the Index at TINS] 

F Pe: two Poſitions, and the Hour of 
10 r. Half the Difference between the 
| Oblique Aſcenſion and Deſcenſion i: 15 e 


Alcenfinal D iference, 1 $4 liek cnet 


If the place bei in Nac es ow TTY 


North 7 
Declinatioriofthe givenpoint 55 South, 


the Aſc cenfional Difference reduced. into | 


added to 
Time, and) ſubtracted from Je ng Clock, 
gives the Semi- Di urnal Arch ; the Com- 
plement whereof to a Semicircle, i is the 
M 2 Semi- 


be found by e 
Hours contained in the upper 


Semi Nocrurnal cb Bm 1 the Place be 
in South Latitude, den the -conttyary 


is to be obſerve#'with re to dle De- 
clination. 95 Gan! Dal 103 2 1 


Diu a W 2 7 
khe dem- J Nöte Ty being 
dbubled; Sies the Time of Continanc 


Haw {the Horizon... e 


Continuance above the Horizon, 

& the Number 
Paft 05 
the Horary Circle, betwixt the Place 
where the Index pomted when the given 


Point was in the Eaſtern and Weſtern 


wen Point 
x pointed | 


Parts of the Horizon. If the | 
was the Sun's Place, the Inde 


the Time of his Riſing and Setting, 


when the faid Place was in the Eaſtern 
and 4 825 Parts of the Horizon, as in 

Prob. Or the Time of Sun-rifing 
may = A by adding or ſubtracting 
his Aſcenſional Difference, to or from 


the Hour of Str, according as the Lati- 


tude and Declination are einer ont 
. the lame Way. l SM 
382 


Thus, at London, on abe N Ee 1 


the Suns 8 


i is 24 Degrees Northerly, 
* A ſcenſton, 9 


. * bu. 


Sect. 3. i den- E 8 | 


»Obleque Deſtenfion, 58. h 
e ee 5 B 
Semidiurnal Arch, nog. 

Iis Continuance above the Hz 


Hours. 
iS riſes at three Quarters paſt] Four. 
Sunſets nen eds 1 
28 171 
1 Thoſe Things for the FRED vary every 
Day; but for a fixed Star the Day of 
the Month need not be given, for they 


a the me nl the Year round. 


| 3 the eee of 54.7 North Syrius' s 
i: Amplitudeisabout 28 Degrees See. 


a7 Oblique Aſcenſion, 12 1. 


Obſigus Deſcenſion, 7 5. 142413. 4 | 
1: isAſcen/tonal Fee 23. 
1 drutnal Arch, G6. 

. eee de the Horizon, 9 
Bous GT ITS | 


Pros, XXV III. 7 he Latitude and the 
Day ef the Month being given; to find 
- he Hour when any known Star will be 
on the Meridian, and alſo ! Time oi ts 
Nai and Setting. 


| vin g rectified * Globe for the La- 

aging the Sun's Place bring the given 
. Star to the Meridian, and alſo to the Eaſt 
M 1 1 or 


8 
be ax WE St 5 
„ C * 


e Witt Side of be Blah ad the 
Index will ſhew accordingly* hen the 


SRO 


Star e e. or y_—_ THREW the R. ; 
- d nee e H 


or Setting. ! FILL 


2 11011 : $i 

Thus at London. Ui tlie 21 ft of 
ary, Syrius will be Upon“ chte Medidian, 
at a Quarter paſt Ten in the Evening, 
riſes at SIT He e and ſets At three We 
A pak Two in the Warning ee 


9 FORE PS 3 N 


— * FEY. & "'this; Problem, 


ing the Time when any Star is 


apon. the Meridian, you may cafily find 
the Sun's Place. Thus, bring the given 


Star to the Meridian, and ſet the Index to 


the given Hour; then turn the Globe till 


the Index to 12 at Noon, and the 


Meridian will cut the Sun's Place in the 


Ecliptic. Thus when Syrus comes to 


the Meridian at 10 Hours after 1 
the Sun's Flace yall be = 4 Dex: - 1 


Fi; 


ic} ; 


Pros. XXXIX: DT ud af: 7 5 Time 
"if the Year a given Star will be up- 


on the 3 at a given e 2&4 


7 bt. - r Er 2 — 7 14 A* 3 1 2 
i . 1 s | S "Bi 
FF. OA 4 £-\ 4 
5 « ? 4 5 


e eee the Meridian, ar 
t the Index to the given Hour, theri 


| the 'Globe et a : 


* 
— py * 
RE. 
1 3 
4 * Af} 
3 =” ERAS 
: 8 d Fri 
© A * 8. ery ad 7 3-4 
: y : ; ge os” 
» o f : BOY 92 
4 8 3 * 4 
5 " * I % l f ho 4 1 22 
wh” +4 8 4 * 4 
, 1 . 2 1 * pes 
— # 4M * A 4445 5... 
53 g "= - 1 , * * Lo hs hs *% . 8 
22 3 TORS OS, 
2 A * vp 45, "8 — mt BI. + 5 
W 1 Cre 


Sect. 3: theG W 5 ” 
12 at Noon, e Meridian will cut 


the Eeliptic in the Sun s Place; whence 


the Day of the Month may de eaſily 
found in the vera ety ns the Horizon, 


4 _ 7 


tbe Azimuth' of any known Star bei 
e fo. 227 be Haus 97 the rin. ret 


| b Mavide- 
Latitude and the Sun's Place, if the given 


Star be due North or South; bring it to 
d the Index will *ſhow 


the Meridian, 


ho Hour of the Night. If the Star be 
in any other Direction, fix the Quadrant 


« Altitude in the Zenith, and fet it to 
the Star's Azimuth in the Horizon; then 


turn the Globe about until the Quadrant 


cuts the Center of the Star, and the In- 

* e eu the oe of the TOI 4 
The Bidring: of any Point in the 

Heavens may be f. N by. the Fr gens, 


Methods. Ba 


Wh. 


FE 


; 38 > SS. &, ' 8 > * » 
1 1 4 34 * * "IS. * > > ;#% - P92 Yy » WY 4 I 4 * * 
> nw \ >. - 4 * % 24 4 4 4 . 
* 2 ; N N 
— - 4 » - 5 . : 


Having a Meridian Linedrawn in two 

| Windows, that are oppoſite to one an- 

| other, you may croſs it at right Angles 
with another Line repreſenting the Eaſt 
and Weſt; from the Point of Inter- 
en deſcribe a N and divide each 


Pros. XL.. The! Dey ef the Month, and 


| the Globe for! the 


167 


Quad 90 Degrees x 
ſmooth. Board, of — Petite and 
z Foot broad, (more or leſs, as 
jud ge convenient) and on the back Fart 
of it fix another ſmall Board croſſways, 
ſo that it may ſerye as a Foot to ſupport 
6 ard upright, when it is ſet 
upon à Level, or an Horizontal Plain. 
The Board being thus prepared, ſet the 
lower Edge of the lobt, or fore ſide 
of it, clole to the Center of the Circle, 
then turn it about ta the Meridian, ar 
to any Azimuth Point required (keeping 
the Edge of it always cloſe to the Cen- 
ter) and caſting your Eye along the flat 
Side of it, youll eaſily perceive what 
Stars are upon the Meridian, — 
r Bearing that the Board is ſet to. 


Pros. XII. Fav W ae having t the 

ſame - Azimuth, or the ſame Height, be- 
ing gi 3'to 770550 the How you the N 
Rectify the Globe for the 12 itude, 
the ae; and the Sun' 8 Place. 


5 ere e e e 
fame Azimuth, turn the Globe, and alfa 
Quadrant about, until both Stars ca- 
incidt with the Edge thereof; then will 
the Index ſhew the Hour of the Night 4 
| 1 | 


1 c 


gect. 3. ile Guns 


and where the-Quadravt cuts the "OG 
zen, in che common Waden Ws botl 
Stara. el 520 PQ Fo 71.9% EST 175 7 T1934 3 aff 
31 Sod, £15 noob. h 952 
2. If the two Stars arę — og, 
titade; move-the- Globe ſo that the — 


Degree on the: Quadrant will cut both 
Stars, then the Index 1 ſhe the Jour 
7200 * : 318 3 310 21 17 F184 FI 12 , 


his Problem. is uſeful wh the Quan- 
tity of the Azimuth of the two Stars in 
the firſt Caſe, or of their Altitude er 
e e eee e it viii 
Nr by 8 2 
if tuo Stars were güde, one en the Meri- 
dian, and the other in the Eaſt or Weſt 
part 1155 the ark to _ a Tan 
ae, 2 band au In eee e 


Bring tines Star which was obſerved 
on the Meridian, to the Meridian of the 
Globe, and keep the Globe from turning 
round its Axis; then ſlide the Meridian 
up or dawn in the Notches, till the other 
Star is brought to the Eaſt or Weſt Part 
of the Horizon, and that Elevation of 
the Pole will be the L en | 


. 


DAY 4x4 37 


+ 4 * 4 2 r , 20. 


PRxoB. XIII. 7 be Toit, Day of the 
Month, and the Altitude of any known 
Stor being given; to find rbe Hour of 

tbe N gn: 8 Rec- 


n 


— — 


i * 
.Y 
'$ 
2 
4 


„ — . , 9 LU ee A DEP G44» — 
Ee * * — 4 4 
— 4 7 
. * IJ. » N 


6 
4 * 4 6 "oP 

1 * 4 ö 

i: L * 
r . 


Ne (ohe 
Zenith; 4 Sure Peet urn 
and the Quadrant of Altitude, — 
or forward, till the Center of that Star 


meets the Quadrant in the Degree 
titude given; then the Index will point 
the truè Hour of the Night; and a | 


where the Quadrant cuts the Horizon, 


will be ths Apmuth MN _ vrar at that 


15 


Time. 1 ok 


if the Baan the Sun s Alt 1 Ad hrs 
Declination ( inſtead of his Place in tbe 
Ecliptic) are given; to wt 399 Hour 
why he _ and Het 


Rey the Globe 05 the Latitude 
and Zenith, and having brought the E- 


8 noctial Colure to the Meridian, ſet the 


ndex to 12 at Noon; which being done, 
turn the Globe and the Quadrant, until 


- the given Declination in the Equinoctial | 
Colure cuts the Altitude on the Qua- 
drant ; then the Index will ſhew the Hour 


of the Day, and the ee cut a. 
Azomuth in the ee ont 


7 113 145 


It 7 be Alti * * t Se on ** e 
We —_ the'F Place." 


**2\/\ het 


Azimuth, were given; ; fo yo BN | 


— 
. 
E 

9 


5 Bect. 3. ibe GL Oo B 2 8. 


the "obſerved: Degrees of Altitude, and 


keep it faſt upon the Globe with your 


Fingers; then ſlide the Meridian up or 
down in the Notches, till the Quadrant 
cuts the given Azimuth in the Horizon; 
that Elevation of the Pole will be the 
Lade r en . 


4/3} 


Pros. XI. III. ns the Latitude of 


the Place, to find the Degree of the 


- - Ecliptic, which riſes or ſets <p a given 
Star; and from thence to determine the 


Time of its Coſmical and Achromcal 


Ning and Setting. 


Having rectified the Globe for the | 


Latitude, bring the Given Star to the 
Eaſtern Side of the Horizon, and mark 
what Degree of the Eeliptic riſes with 


it: Look for that Degree in the Wooden 


Horizon, and right againſt it, in the 
Calendar, you'll find the month and Day 


when the Star riſes Coſmicatly. If you 


bring the Star to the Weſtern Side of the 
Horizon, that Degree of the Ecliptio 
vhich riſes at that Time, will give the 

Day of the Month when the ſaid Star, ſets 
| Caſinically. So likewiſe againſt the De- 


gree which ſets with the Star, you'll find 
the Day of the * of the Achronical 
Setti ng 


t the Quadrant over both Stars at 


> TS. The. Uſe. of : 2 Pg? 


ng 3 _ if you Wingst, to ,the 
— 1 Part of the Horizon, that De- 
gree which ſets at that Time wall be the 
Sun's Plane hen the Star riſes Acbro- 


air. 0613 Hi: oOo Si ee N 


offs ni HN Nin erties 


Thus, in the Latente of, Tobi, Ya 
rius, or the Deg-Star, riles;Goſmically.the 
oth of Auguſt, and ſets C Cefmically the 
Toth of Gaar. Aldebaranz or the Bull's 
Eye, riſes Aebronically on the 22d of Mey. 

do ſets. e on hee e 

ee 


F. wy 65 VER i WKY 1 
\ You 


Sy FILA 73% 


Pros. XLIV. pro the. 3 of 
the Place, to find the Ti me when a *. tar 
* and fe ets: Helin 

| $1835 


Having rectified the Globe oaks 
Lintitude, bring the Star to the Eaſtern 
Side of the Horizon, and turn the Qua- 
drant round to the Weſtern Side, till it 
eats the Ecliptic in twelve Degrees of Al- 
titude above the Horizon, if the Star be 
of the firſt Magnitude; then that Point 
of the Ecliptic which is cut by the 
Quadrant, is 12 Degrees high Nom the 
Weſtern Part of the Horizon, when the 
Star riſes; but at the ſame Time the op- 

Point in the Ecliptic is 12 Degrees 
T, 8 Eaſtern Part —— 8 | 


Sect. 3. te Gronts. 


Which is the Depi ris of a _ of the 
Muguitute, when ſhe riſes Heliacally ; - 
bas ho ſo far from A 18 8 2 
that ſhe'may be ſeen in the Morning be- 
fore 8Sun-riſing. Wherefore look for the 
ſaid Point of the Ecliptic on the Horizon, 
and right againft it will be the Day of 
the Month when the Star 77/es Heliacally. 
To find the Hrliacal Setting, bring the 
gtar to the Weſt Side of the Horizon, 
and turn the Quadrant about to the 
, Eaſtern Side, till the 12th. Degree of it 
above the Horizon, cuts the Eeliptic; Py 
then that Degree of the Ecliptic which 
is oppoſite to this Point, is the Sun of 
| Place when the Star ets Heliacally. ' 


Thus you'll and that Arfurus ſis 
Heliacally the 2875. of September, and 
ſets (one December the 24. 


Pros. XLv. 7 * the Place ud 

Planet upon the Globe; and ſo by that 
Means, to find its Place in the Heavens: 
Alſo to find at what Hour any Planet 
E i or ſet, or be on the polar 3 
"oY 0 Day in "oe Fear CE BER 


-You muſt firſt Sek in an E. e 
(White s Ephemeris will do well enough) 
3 for the Place of the Planet propoſed 4" 
that 


| * 
3 F 
5 - 
7 3 n 


. Ub of 


that Day; ther mark that Point of the 

. Ecliptic, either with Chalk, or by flicking 
on a little black Patch; and then for that 
Night you m perform any Problem As 
before, by a Fixed Star. Wh 1; 1 


Leet it be required to find the Sitoation 
of Jupiter among the Fixed Stars in the 
Heavens, and alſo whenabouts it rifes 
and ſets, and comes to the Meridian on 
the 19th of May, 1757» N. S. at London. 


; Looking for the 1 gth of May, 1757, 
in White's Ephemeris, 1 find that Jupiters 

Place at that Time is in about 12 De- 
grees of m; Latitude about 1 + Degree 
North. Then looking for that Point 
upon the Celeſtial Oi I find that u 
is then nearly in Conjunction with the 
bright Star in the Southern a and 
about I Degree North of it. ns 


To find when TH git Ro ſets: 0 | 

comes to the Meridian: Having put a 

little black Patch on the Place of Jupiter, 

elevate the Globe accordin g to the La- 

ütude, and having brought the Suns 

= Place to the Meridian, ſet the Hour- 

E Index to 12 at Noon; then turn the 
Mark which was made for Jupiter, to 

the Eaſtern Part of the Horizon, I fing 

1 will riſe ſomewhat more than Half 

A 


9 4 


_ 3.  - Gross 


an Hour * Three in the 1 3 
and turning the Globe about, I find it 
comes to he Ae 5 3 
Eleven at t; and ſets oſt a 
1 Quarter, 1 5 

, "TW 1 being underſtood, it will 
be cali ta find when either of the other 


11 5 d come to the Meridian. 
I ſhall conclude this Subject about the 
Globes with the following — — . 


PRos. XLVL., To. find all that Space upon 
- the Eargh, aubere an Eclipſe of one LE the 
Satellites of Jupuer. will be v1 ble. 


e found that Place upon 52 
1 ich the Sun 3 is Vertical, at 
; de 1. 19 5 the, Ecli pſe, by Prob. 13. 


elevate the Globe according to the Lati- 


tude of the ſaid Place; then bring the 
Place to the Meridian, and ſet the Hour 


Index to 12 at Noon. If Jupiter be 1 in 


Conſequence of the Sun, draw a Line 
with 3 7 or the like, along the 
Eaſtern Side of the Horizon, Which Line 
will pals, c over all thoſe Places where the 


Sun is ſetting at that Time; then count 


the Difference betwixt the Right Aſcen- 


ſion of the Sun, and that of Jupiter, and 


turn the Globe ae. till 0 7 * 
Index 


7 » 
4 
, 2 
$ 
C 25 
= 2 * 

1 

* — 

* 
4 ; 
. \ 
. 


Pee vi. Mars and Sa- | 


— 2 Globe — 
Axis, and elevate the Niese, — 
ing to the Declination of Jupiter. The 
Globe being in this Pofitien, draw . 
along the Eaſtern Side of the Horizon 
then the Spaee between this Line, and 
the Line before drawn; will c end 
all thoſe Places of tlie Earth Where Jubi 
ter will be viſible, fromm tlie ſetting of the 


Sun, to the ſetting of Jupiter. 


But if Jupiter be in Antecedence of 
the Sun (7. e. riſes before him) having 
brought the Place where the Sum is Ver- 
tical, to the Zenith, and put the Hour 


Index to 12 at Noon, draw a Line on 


the Weſtern Side' of the Horizon ; then 
elevate the Globe according to the De- 
clination of Jupiter, and turn it about 
Eaſtward, until the Index points to ſo 
many Hours diſtant from Noon, as is 
the Difference of Right Aſcenſion of the 
Sun and Jupiter. The Globe being in 
this Poſition, Draw a Line along the 
Weſtern Side of the Horizon; then the 
Space contained between this Line, and 
the other laſt drawn, will comprehend 
all thoſe Places upon the Earth where 
the Eclipſe is viſible, between the riſing 
of the Sun and that of Jupiter. 11. 
e 


CEE 


> * — 
Hon 7 


{ 18 
27 


9 . . — e 
rn EE tee Moe tos 


— — 1 


The eu TvitoN of 28 
- GreatO RRERY, latelj made 
by Ih - TroMas WRIGHT: 
Mather atical Inſtrument Ma- 

ker to His late Ma EST T, and 

now by Bux DAMEN CoLx, 


His eee 


= 


hen HE Grit d an Aſtro 10- 


K mical Machine; made to re- 

4 reſent the Motions of the 
Wo. lanets. Theſe Machines are 
made of various Sizes, ſome having more 
Planets than others; but I ſhall here 
confine myſelf to the e of that 

ae eee | 

In the thtroduction TY N 4 ſhort 
Au af the Order, Periods, Diſtances, 


and Magni udes of the Primary Planets; 
and of the Diſtances and Periodical Res 
vollen of the Secondary Planets round 
_ their reſpeCtive Primaries. We ſhall here 


; explain their Stattons, Retrogradati ons; 
N Kcelips 


= 


The Deſcription of 


Eclipſes, and Phaſes, Sc. but firſt let 
us take a W View of the in ah 


The De- The Frame which contains the Wheel 
ſcription Work, &c. that regulates the whole Ma- 


of 
rery. 


Orr chine, is made of fine Ebony, and is near 


four Feet in Diameter; the Outſide 


thereof is adorned with twelve Pilaſters, 


curiouſly wrought and gilt : Between 
theſe Pilaſters the twelve Signs of the 
Zodiac are neatly painted, with gilded 
Frames. Above' the Erame' 1s a broad 
Ring, Supported with twelve Pillars : 
This Ring repreſents the Plane of the 
Echptic, upon which there are two Scales 
of Degrees, and between thoſe the Names 
and Characters of the 12 Signs. Near the 
Outſide is a Scale of Months and Days, 
exactly correſponding to the Sun's Place 


at Noon, each NA eee me 
Year. - 


Above the Ecliptic ſtands . of the. 
rincipal Circles, of the Sphere, accord- 
ing to their reſpective, Situations in the 
Heavens, vis. No 10, are the two Colures, 


divided into Degrees and Half Degrees: 


No 11, is one Half of the Equinoctial 


Circle, making an Angle with the Eclip- 


tic of 23. Degrees. The Tropic of Can- 
cer, . the Arctic Circle, are each fixed 


ai 


the. Onnenv: 3 


parallel, and at their pr diſtance: 
from the Equinoctial. Ont eN orthern 
Half of the Ecliptic is a Braſs Semi- 
circle, moveable upon two Points fixed 
in and &: This Semicircle ſerves as a 
moveable Horizon, to be put to any De- 
gree of Latitude upon the North Part of 

the Meridian. The whole Machine is + 
alſo ſo contrived; as to be ſet to any La. 
titude, without in the leaſt affectin g an 
of the inſide Motions: For this 7 

there are two ſtrong Hinges (N. 13. . 
fixed to the Bottom Frame, upon which 
the Inſtrument moves, and a ſtrong Braſs 
Arch, having Holes at every Degree, 

thro' which a ſtrong. Pin is to be put, 6 
according to the Elevation. This Aren 1 
and the two Hinges ſupport the whole 
Machine, when it is lifted up according 
to any Latitude; and the Arch at other 
Times lies conveniently under the Bot- 


tom F rame. 


When 6 1 11 is ſet to any La- 
titude, (which is eaſily done by two Men, 
each taking hold of two Handles con- 
veniently fixt for the Purpoſe) ſet the 
moveable Horizon to the ſame Degree 
upon the Meridian, and you may form 
n Idea of the reſpective Altitude, or 


Depreſſions of 521 * Planets, above or 
below 


The Deſeription of 


belvi the Horizon, according to their 
reſpective Poſitions, with — to the 
Meridian. : 


iptie, and a ths 
{ame Place thereof; Raids the Sun, and 
all the Planets, both Primary and S6- 
condary. The Sun (No 1.) ſtands in 
the Middle of the whole Syſtem upon 
a Wire, making an Angle with the 
Plane of the Ecliptie, of about 82 De- 
Tees ; which is the Inclination of the 
un's Axis, to the Axis of the N 
Next to the Sun is a {mall Ball (No 2.) 
repreſenting 1 Next to Mercury 
is Venus (No 3. ) repreſented by a larger 
Ball, (and both theſe ſtand upon Wires, 
fo that the Balls themſelves may be more 
viſibly perceived by the Eye.) The 
Earth is repreſented (No 4.) by an Ivo- 
ry Ball, having ſome of the principal 
Meridians and Parallels, and a little 
Sketch of a Map deſcribed upon it. The 
Wire which ſupports the Earth makes 
an Angle with the Plane of the Ecliptic 
66 = Degrees, which is the Inclination 
— the Earth's Axis to that of the Eclip- 
Near the Bottom of the Earth' 4 
48 is a Dial-Plate (No .) havi 
Index pointing to the Hours of the 
as the Earth turns round its Axis. 
Round 


the Qazpay. 


Round the Earth 1s a Ring, ſupport- 
&d by two ſmall Pillars, which Ring re- 
ud the Orbit of the Moon, 20 the 
wifion upon it anſwers to the Moon's 
Latitude; the Motion of this Ring repre- 
ſents the Motion of the Moon's Orbit, 
acconing to 118 of the Nodes. Fur 


© at Be 9. 
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Mars > 6.) The next in 17 — to 
Mars is Jupiter, and his four Moons, 
(No 7); each of theſe Moons is ſupport- 

ed by a crooked Wire fixed in a Socket, 

which turns about the Pillar that ſup- 
. upiter. Theſe Satellites may be 
by the Hand to any Poſition; 

— yet when the Rar is put in 
Motion, they'll all move in their a 

per Times. The (outermoſt. of 

Saturn, and his five Moons (No f.) Theſs 

Moons are ſupported and contrived after 

the ſame Manner with thoſe of Fupiter. 

The whole Machine is put into Motion 

by turning a ſmall Winch, (like the Key 

of a Clock, No 14); and all the inſide 

Work is ſo truly wrought, that it re- 

quires but very ſmall Stxength.t to put the 


Whole 1 m Motion. 
| "M3 Above 
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Above the Handle there is a Cylin- 
| drical Pin, which may be drawn a littfe 
puſhed in at Pleaſure: When it 
3 puſhe in, all the Planets, botli Pri- 
mary and Secondary, will move accord- 
ing to their reſpective Periods, by turn- 
Ing the Handle. - When it is drawn _ 
* Motions of the Satellites of 
and Saturn will be ſtopped; while all the 
teſt moye without Interruption This Is 
a very. good Contrivance to to preſerve the 
Inſtrument from being, clogged by the 
ſwift Motions of the Wheels belonging 
to the Satellites of Jupiter and Saturn, 
When the Motions of the reſt * ed Pla- 
nets are only” conſidered.” 3 v6 
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There 1s alſo a Bra Tali bat 
two Convex Glaſſes,” to be put in the 
Room of the gun ; and alſo a ſmaller 
Earth and Moon, made ſomewhat in 
Proportion to their Diſtance from each 
125 which "at be p pur: on at Fan 

The Lamp turns dE m che N 
Time with the Earth, and by means of 
the Glaſſes caſts a ſtrong g Light upon 
her ; and- when the ſmaller Farth and 
Moon are placed on, it will be eaſy to 
fa. when either of them may be eclip- 


VE ” 2 | | 20 an 
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Having thus given a brief Deſeription 

| of the — Part of this Machine, 1 
ſhall next give an Account of the Phz- 
nomena xq. ained by, it when it is put 
eee 7 rr ni/fre nts) 110 Hoh 


1 oY, th Motio ons. * the Planets in be 


neral. . 


* put on the Hanis puſh in 
the Pin which is juſt above it, and place 
a ſmall black Patch (or Bit of Water) 

upon the Middle of the Sun (for In- 
ances right againſt the firſt Degree of 

Y ; you may allo place Patches u 

1 enus, Mars, and Jupiter, right againſt 

ſome noted Point in the Ecliptic. If you 

lay a Thread from the Sun to the firſt 

Degree of v, you may ſet a Mark where 

it interſects the Orbit of each Planet, 
and that will be a Help to note the 

Time of their Revolutions. 


One entire turn of the Handle anſwers 
to the Diurnal Motion of the Earth 
round her Axis, as may be ſeen by the 
Motion of the Hour-Index which is pla- 


ced at the F oot of the Wire on which 


the Terella is fixed. When the Index 
has moved the Space of ten Hours, you 


| may obſerve that Jupiter has made one 
4 N44 . Revo- 


- each making its Period in the 0 * 
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Revolution comft eat round its Axis ; 


| the Handle being turned until the Hour 


Index has — — 24 Days 8 Hours; 
will bring the Patch upon Venus to its 
former Situation with reſpect to the E- 
cliptic, which ſhews that 2 has made 
one entire Revolution round her Axis. 


Mars makes one compleat Revolution 
round his Axis in 24 Hours and about 


40 Minutes. When the Handle is turn- 
ed 25: Times round, the Spot upon the 
Sun Will point! to the ſame Degree of 
the Ec iptic, as it did when the Inſtry- 
—— Was firſt put into Motion. 

- the Motions of the Spots up- 
on — od by Surface of the Sun, and of the 
Planets in the Heavens, their Diurnal 
Motion was diſcover'd, after the fame 
Manner as we do here obſerve the Mo- 
tions of their Re preſentatives, By” that 
of the Marks Placed upon them. D 


If white you turn the Handle you's "oY 
ſerve the Planets, you will ſee them Per- 
form their Motions in the fame relative 
Times as they really do in the Heavens, 


2 Turhs of the Handle will bring 
the Moon round the Earth, which 1s 
called a Periodic Mag, and all the 


e . . while 


be Onnpar, 


white the keeps the ſame Face towards 
the Earth; for the Moon's Annual and 


Diurnal Motion are perform'd both in 
the ſame Time nearly, fo that we al- 


ways fee the fame Face 0 or 0 of che 


E 


If before t the Paſa» is * 


Saturn be brou ght into the ſame right 
Line from their reſpective Primaries, 
| ou ſee them as you turn the Handle, 


diately difpe 18 d from one another! 


according 2s different Celerities. 
Thus one Turn of the Handle will 
bring the firſt of Jupiter's Moons about 
4 Part round 90 She while the ſecond 
has deſcribed ut 

above 2, and the fourth not quite 
Part, each of its reſpective Orbits. If you 


turn the Handle until the Hour-Index 


has moved 18 . Hours more, the firſt 
Satellite will then be brought into its 


former Poſition, and fo has made one 


entire Revolution; the ſecond at the ſame 
Time will be almoſt diametrically op- 
4 poſite to the firſt, and fo has made a lit- 
_ tle more then Half of one Revolution; 
the others will be in different Aſpects, 
according to the Length of their Periods, 
a”. will be platyly exhibited by the In- 


ſtrument. 


Motion, the Satellites of Fupiter and 


. 2 Part, the third but 


* 


gtrument. The ſame, Obſervations may 
be made i peo to wh nns 


of Saturn. 


The Machine f 18 ſo 3 — 


the Handle may be turned either Way; 


and if before you put it into Motion, 


you obſerve the Afpect (or Situation 
- With reſpect to each other) of the Pla- 


nets, and then turn the Handle round 


any Number of Times; the ſame Num- 


ber of Revolutions being made back- 
wards, will bring all the Planets to their 
former Situations. e * e 
to Particulars. ; irs 47 1 15 
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| the Planets, 53 1 
The primary Planets, a8 they all * 
round the Sun, at different Diſtances, 
and in different Times, appear to us 
from the Earth to have different Moti- 


ons; as ſometimes they appear to move 
| from Weſt to Eaſt according to the Or- 
der of the 8 Signs, which is called their 


dir edt - Moti 203 then by Degrees the 
ſlacken their Pace, until at laſt they loſe 


| Satie ar. all their Motion and become Stationary, 


or not to move at all; that is, they ap- 


Peer in the ſame Place with reſpect Faq 
8 


"her ORRERV. 


che fixed Stars for ſome Time together i 
after which they again begin to move, 


4 3 
* 
je : 
. 
, 
4 - 4 
— 
$ 1 
1 4 
- 4 
» 
. 
* 


but with a contrary Direction, as from 
| Eaſt * t0 Welt; Which 1 18 called their re- 2 


trograde ' Motion ; then again they be- 
come Stationary, and afterwards reaf- 


Motion 


the Planes | 


ſume their direct Motion. The Reaſon 


of all theſe Appearances is very n 
* ſhewn ix the Ys 


of the Stations, Kc. of the inferior 


Oy 


We ſhall 1 in 3 planet Mer- 


x 5 becauſe his Motion round the Sun 


differs more from the Earth 8 than oth 

M Venus does. iet 9570 
When Afercieryci is in bas Fo eb . 

zune (or when he is in a direct Line 


from the Earth beyond the Sun) faſten 
a String about the Axis of the Earth, 


and extend it over Mercury to the Eclip- 
tic; then turning the Handle, keep the 
Thread all the while extended over , 
and you'll find it move with a direct 
Motion in the Eeliptic, but continually 
flower, until Mercury has the greateſt 


Elongation fron the Earth. Near this 


Poſition, the Thread for ſome Time will 
lay over Mercury without being mov d 


* 
N 
* * 


— continue their prpgreiſive Mo- 
ton in their reſpective Orbits. When 
i has got à little paſt this Place, 
U ind the Thread malt be moved 
ward in the Ecliptic, beg txt 
with a flow Motion, and then faſter by 
Degrees, until Mercury is in his inferior 
Conjunction, or ane betwixt the 
Earth and the Sun. Next this Poſition 
of I, his retrograde Motion. will be the 
ſwitteſt; but he ſtill moves the ſame way, 
tho' contirjually flower, till he has again 
come to his greateſt Elongation, Where 
He will r the ſecond Time to be 
ſtationary; after which he begins to 
move forward, and that. faſter by De- 
rees, until he is come to the ne Po- 
tion with reſpect to the Earth, that 
he was in at firſt. The ſame Obſerva- 
tions may be made relating to the Mo- 
tions of Vrnus. In like Mfanner the dif- 
ferent Motions obſerved in the 
— be alſo explained by the 
If you extend the Thread over 
1 2 xecd after the ſame 
Manner as e we did in regard to 
 Mreiuty, you'll find that from the Time 
ny is in Conjunction with the Sun, 
Motion is direct, but continually 


I 


Hower, until the amn * in a 
* 


E 


i 
. oRR TRT. 


Cuuadrate Aſpect with Jupiter, neat 
0 which Pofition Faqpiter ſceins to be ſtati- 
: After which he begins to move, 
por continually mends his Pace, until 
he comes in Oppoſition to the Sun, at 
which Time his retrograde Motion is 
fwifteſt. He ſtill ſeems to go back- 
ward, but with a ſlower Pace, till the 
Earth and he are again in a Quadrate 


Aſpect, where Jupiter ſeems. to have loſt 


all his Motion; after which he again re- 
furnes his direct Motion, and fo proceeds 
_ faſter by Degrees, till the Earth and he 
are again in wages to cach other. 


Theſe different ! Motions be in Plate 3. 
the Planets, are eafily illuſtrated, as fol-##: 1. 


loweth : The leſſer Circle round the Sun 
is the Orbit of Mercury, in which he 
performs his Revolution round the Sun 
in about three Months, or while the 
Earth is going thro' + Part of her Orbit, 
or from A to N. The Numbers 1, 2, 
3, Cc. in the Orbit of Mercury ſhow 
the Spaces he deſcribes in a Week near- 
ty, and the Diſtance AB, BC, OD, &c. 
in the Earth's Orbit, do likewiſe ſhow 
her Motion in the lane Time. The 
Letters A, B, C, Gc. in the great Orb, 
are the Motions of Mercury in the 


Heavens, as they appear from the Earth. 
No 


1 _ N 
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Now if the Earth be ſuppoſed in A; 


and Mercury in 12, near his fuperior 

Conjunction with the Sun; a Spectator 
on the Earth will ſee 8, ai\ifhe were in 
the Point of the Heavens A; and while 
is moving from 12 to 1, and from 

to 2, &c. the Earth in the ſame Time 
alſo moves from A to B, and from B to 
C, Sc. All which Time appears in 


: the Heavens to move in a direct Motion. 


from A to B, and from B to C, &c. but 
gradually lower, until he arrives near 


the Point G; near which Place he ap- 


pears ſtationary, or to ſtand ſtill ; and 
afterwards (tho' he ſtill continues to 


move uniformly in his own Orbit, with 


ne rogreſſive Motion) yet in the Sphere 
the fix d Stars he'll bm to be re- 
trograde, or to go backwards as from G 
to H, from H to I, &c. until he has ar- 
rived near the Point L, where again 


he ll appear to be ſtationary; and after- 


wards to move in a direct Motion from 
L to M, and from M to N, Sc: 


What has been "om ſhewed concern- 

ing the Motions of Mercury, is alſo to 
be underſtood of the Motions of Venus; 
but the Conjunctions of Venus with the 
Sun do not happen ſo often as in Mer- 


wy 3 for Venus _— in a larger Orbit, 
and 


the ORRERT. 


and muck ſlower than Mercury, Ae not 

ſo often overtake the Earth. But the 
Retrogradations are much greater in Ve- 
nus than te are in Mercury, for the Fig. 4 


N- Reaſons. * YN 15 


The iS: Cirele e the 
Earth's Orbit, divided into r2 Parts, an- 
ſwering to her monthly Motion; the 

greateſt Circle is in the Orbit of Jupi ter, 
which he deſcribes i in about 12 Vears; ; 
and therefore the -*. thereof, from A to 
N. defines-his Motion. In one of our 
/ Years nearly, and the intermediate 
Diviſions, A, B, C, Ge. his monthly 
Motion. Let us ſuppoſe the Earth to 
be in the Point of her Orbit 12. and 
Jupiter in A, in his Conjunction with the 
Sun; it is evident that from the Earth 
Jupiter will be ſeen in the great Orb, 
or in the Point of the Heavens A, and 
while the Earth is moving from 12 to 1, 
2, Sc. 1 alſo moves from A to B, Sc. 
all which Time he appears in the Hea- 
vens to move with a direct Motion 
from A to B, C, &c. until he comes in 
* poſition to the Earth near the Point 
, Heavens E. where he appears to 
be fntionary 3 after which u again 
begins to move (tho' at firſt with a flow 
"op from E through F, H, I, to K, 


where 


\ 


ah gaps 


where again he appears to ſtand fill; 
but afterwards he reaſſumes his diredt 


| Motion from I thro' K, to M. Ge. 12. 


From the Conſtruction of thep Lored- 
ing Figure it appears, that when the 
ſuperior Planets are in Conjunction with 
the Sun, their dire& Motion is much 
quicker than at other Times; and that 
becauſe they really move. from Weſt to 
Eaſt, while the Earth in the oppoſite 
Part of the Heavens is earried the ſame 
Way, and round the ſame Center. This 
Motion afterwards continually ſlackens, 


until the Planet comes almoſt in O 


poſition to the Sun, when the Line 
joining the Earth and Planet, will con- 
tinue for ſome Time nearly parallel 
to itſelf, arid ſo the Planet ſeems from 


the Earth to ſtand ſtill; after which, it 


begins to move with a flow —— 
backward, until it comes into a 
Aſpect with the Sun, when again i wil 

appear to be ſtationary for the above 
Reaſons ; after that it will reſume its di- 
rect Motion, until it comes into a Con- 


junction with the Sun, then it will pro- 


ceed as above explained. Hence it alfo 
appears, that the Retrogradations of the 
ſuperior Planets are much flower than 
their direct Motions, „and their Conti- 

nuanee 


nuance much ſhoiteo; ; for the: Plaiiet, 
from its laſt Quarter, until: it comes in 
Oppoſition to the Sun, appears to move 


the ſame Way with the Earth, by whom 


it is then overtaken: After which it 


| begins to gol backwards, but with a ſlow. 
Motion, becauſe the Earth being in the 


ſame Part of the Heavens, and moving 
the ſame Way that the Planet really 


does, the apparent Motion of the Planet 


backwards muſt 3 be leſſened. 


than thoſe of Jupiter, becauſe the Earth 


oftner . overtakes Saturn; and for the 
ſame Reaſon, the Regreſſions of Jupiter 
do oftner happen than thoſe of Mars. 


. 
4 bh * N 


What has been here faid concerning 


the Motions of Jupiter, is alſo to be un? 
ſtcod of Mars and Saturn. But the Re 
CE trogradations of Saturn do oftner happeri 


But the Retrogradations of Mars are 


much greater than thoſe of Jupiter, 


whoſe are als much Hoe than thoſs 


of Saturn. 


In either of the Satellites of Jupiler 
or Saturn, theſe different Appearances 


in the neighbouring Worlds are much 


oftner ſeen than they a are by us in the 
Primary Fianets. 


5 * 


| The Deſeription of 
We never obſerve theſe different Mo- 
tions in the Moon, becauſe ſhe turns 

round the Earth as her Centre; neither 
do we obſerve them in the Sun, becauſe 
he is the Centre of the Earth's Motion; 
whence the apparent Motion of the Sun 


_ appears the aye TOW round * 


Of the Annual and Di SE Matio on of the 
Earth, and of the Increaſe and Decreaſe 
of Days and . 


| The Earth, in her 3 Motion 
round the Sun, has her Axis always in 
the ſame Direction, or parallel to itſelf; 
that is, if a Line be drawn Parallel to the , 
Axis, while the Earth is in any Point of 
her Orbit, the Axis in all other Poſitions 
of the Earth will be parallel to the ſaid 
Line. This Paralleliſm of the Axis, and 
the ſimple Motion of the Earth in the 
Ecliptic, ſolves all the Phænomena of 
different Seaſons. Theſe Things are ve- 
ry well illuſtrated by the . 


19 you put on the Lamp! in the Place 
of the Sun, you will ſee how one Half of 
our Globe is always illuminated by the 
Sun, while the other Hemiſphere re- 
mains in Darkneſs; how Day and Night 
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are form'd by the Revolution of ths 
Earth round her Axis; for as ſhe turns 
from Weſt to Eaſt, the Sun appears to 
move from Eaſt to Weſt. And while 


the Earth turns in her Orbit, you may 
obſerve that her Axis always points the, 


ſame Way, and the ſeveral Seaſons of the. 
1 nö change. 3 It... "+ 24 


To winks theſe Things ins we will 
take a View of the Earth in different, 
Parts of her Orbit. | 


When the Bend is in the firſt Point 
of Libra (which is found by extending a 
Thread from the Sun, and over the 
Earth, to the Ecliptic) we have the 

Vernal Equinox, and the Sun at that 
Time appears in the firft Point of v. 
In this Poſition of the Earth, two Poles 
of the World are in the Line ſeparating 
Light and Darkneſs; and as the Earth 

turns round her Axis, juſt one Half of 


the Equator, and all its Parallels, will be 


in the Light, and the other Half i in the 
Dark; and therefore the Days and 
Nights muſt be every where equal. 


As the Earth moves along i in her Or- 


bit; you'll perceive the North Pole ad- 


yances by Degrees into * iluminajed 
O2 Hemi- 


; F 
* # 
* 
, Y 
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miles and at the ſame Time the 
South Pole recedes into Darkneſs ;. and 
in all Places to the Northward of the 
Equator, the Days continually lengthen 

while the contrary happens in the South- 
ern Parts, witil allen gh the Earth is ar- 
rived in Cæhricurn. In this Poſition of 
the Earth all the Space included within 
the Arctic Circle falls wholly within the 
Light, and all the 'oppoſite Part, tying 
 Sithin the Antarctic Circle, is quite iii- 
volved in Darkneſs. In all Places be- 
tween the Equator and the Arctic Circle, 
| the Days ate now at the Longeſt, and 
are gradually longer as the Faces are 
more remotefrom the Equator. In the 
Southern Hemiſphere there is a contrary 
Effect. All tho Shite the Earth is travel- 
ling from C2p7icor4 towards Aries, the 
North Pole £redually recedes from the 
Light, and che South Pole approaches 
nearer to it; the Days in the Northern 
Hemiſphere gradually decreaſe, and in 
the Southern Hemiiphere they increaſe 
in the ſame Proportion, until the Earth 
be arrived in „; then the two Poles of 
the World lie exactly in the Line ſepa- 
rating Light and Darkneſs, and the Days 
axe cu to the Nights in all Places of 
the World. As the Earth advances to. 


wards ons the North Pole gradually 
recedes 


- theOnnvRY2 


antes Fecal the Light, while the South- 
ern one advances into it, at the ſame Rate. 
In the Northern Hemiſphere the Days 
decreaſe, and in the Southern one they 
gradually lengthen, until the Earth being 
arrived in Cancer, the North Frigid Zone 
is all involved in Darkneſs, and the South 
Frigid Zone falls intirely within the 
Light; the Days every where in the Nor- 


thern Hemiſphereare now at the ſhortefls 


and to the Southward they are at the 
longeſt; As the Earth moves from hence 
towards Libra, the North Pole gradually 

roaches the Light and the other re- 
cedes from from it; and in all Places to 
the Northward of the Equator the Days 
now lengthen, while in the oppoſite He- 
miſphere they gradually ſhorten, until | 
the Earth has gotten into ; in which 
Poſition the Days and Nights will again be 
of equal Length in all Parts of the World. 


Lou might have obſerved that in all 
Poſitions of the Earth, one Half of the 
Equator was in the Light, and the 
other Half in Darkneſs; whence under 
the Equator, the Days and Nights are 
always of the {ame Length: And all 

the while the Earth was going from = 

towards v, the North Pole was conſtant- 
* iltuminated, and the South Pole all 
_ WF ©” the 


. 
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| the while in Darkneſs; and for the other 


Half Year the contrary. Sometimes 
there is a Semicircle exactly facing the 


gun, fixed over the Middle of the Earth, 


which may be called the Horizon of the 
Disk : This will do inſtead of the Lamp 
if that Half of the Earth which is next 
the Sun be conſider d, as being tlie illu- 
minated Hemiſphere, and the other Half, 
40 be that Which lies in Darkneſs. . 


The great S m 8, u, Se. ag 
ſent the Earth's annual Orbit; and the 
four leſſer Circles ESQC, the Ecliptic 

upon the Surface of the Earth, coincid- 


ing with the great Ecliptio in the Hea- 


vens. Theſe four leſſer Figures repre- 
ſent the Earth i in the four Cardinal Points 
of the Ecliptic, P being the North Pole 


of the Equator, and p. the North Pole of 


the Ecliptic ; SPC the Salſtitial Colure 


which is always parallel to the great Sol- 


Thitial Colure s 0» in the Heavens; 


EP the Equinoctial Colure. The o- 


ther Circles palin g thro P, are Meridians 


at two Hours Diſtance from one ano- 
ther; the Semicircle E AQ is the North- 


ern Half of the Equator ; the parallel 


Circle touching the Ecliptic in 8, is the 


. ropic of Cancer; the dotted Circle 
| the Parallel of rr and the ſmall ir- 


cle, 


| 
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cle, touching the Pole of the Ecliptic, 

is the Arctia Ci rcle. The ſhaded Part, 

l which is always oppoſite to the Sun, 

is the obſcure Hemiſphere, or that 
which lies in Darkneſs; and that which 


is next the Sun, is the nee Hemi- 
Tn. 


- 


* 

If we 2 the Earth i in , ſhe'll 
then ſee the Sun in v, (which makes our 
vernal Equinox) and in this Poſition the 
Circle, bounding Light and Darkneſs, 
which here is SC, paſſes thro the Poles 
of the World, and biſects all the Paral- 
lels of the Equator ; and therefore the 

Diurnal and Noctural Arches, or the 
Lengths of the Days and Nights, are 
8 rnd in all Places of the Wan. 102 


But while the Earth, in her annual 
Courſe: m moves through m, 2, to , the 
Line SC, keeping ſtill parallel to itſelf, 
or to the Place where it was at firſt, 
the Pole P will, by this Motion, gradu- 

ally advance into the illuminated Hemi- 
ſphere; and alſo the Diurnal Arches of 
the Parallels gradually increaſe, and con- 
ſequently the Nocturnal ones decreaſe in 
the ſame Proportion, until the Earth 
has arrived into ; in which Poſition 
the Pole P, and all the Space within og 
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Artie Circle, fall wholly within the illus 

minated Hemiſphere, and the Diurnal 
Azches of all the Parallels that are with- 
out this Circle, will exceed the Nocturnal 
Arches more or leſs, as the Places are 
© nearer to, or farther off from it, until 
the Diſtance from the Pole is as far as 
the Equator, whers both theſe _— | 


are flags equal. 


Again, while the Earth is ; moving from 
=, through - = 24, to v, the Pole P begins 
to incline to the Line, diſtinguiſhing 
Ligat and Darkness in the ſame Pro- 
portion that before it receded from it; 
Aud conſequently the Diurnal [Arches 
gradually leſſen, untiil the Earth has 

rrived into , where the Pole P will a- 
gain fall on the Hori izon, and fo cauſe 
the, Days and Nights to be eve: :y-where | 
equal, "But when! the Zara has paket 
, whil le ſne is going thro u, and x, Gig, 
the Pole P will begin to fall! ; in the obs 
{cure ; Hemiſphyre, and ſo gecede graduz 
ally from the Light, untill the Earth is 
arrived in =; in / which Pbfition nat 
only the Pole, but all the Space within 
the Arctic Circle; are involved in Dark- 
neſs,. and'the Diurnal Arches of all the 
Parallels, without the Arctic Circle, are 
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fame Parallels, when he Earth was in 
the oppoſite Point ; and it is evident 
that the Days are now at the ſhorteſt, 
and the Nights the longeſt, . But when 
the Earth has paſt this Point, while ſhe 
is going through & and m, the Pole P | 
will again gradually approach the Light, _ il 
and ſo the Diurnal Arches of the Parals it 
lels gradually lengthen, until the Earth * 
is arrived in ; at which Time the Days 
and Nights will again be equal in all 
Places of the World, and the Pole ar — 
juſt ſee the Sun, 


Here we only conſidered the Phaenoe 
mena belonging to the Northern Faral- 

Is; but if the Pole P be made the South 

ole, then all the Parallels of Latitude 
= be Parallels of South Latitude, and 
the Days, every where, in any Poſition 
of the Barth, will be equal to the Nights | 
of thoſe who liv in the oppolite Hemi- 
ſphere, under the ſame Parallels, 


0 the Phaſes of the Moon, and 0 ber. | 
ef Morton in ber Orbit, 4 


The Orbit af the Moo mühen an an 
Angle with the Plane of the Ecliptic, of 
above 5 © Degrees, and cuts it into two 
Fronts diametrically oppoſite "_ — 
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ſame Manner as the Equtor and the E- 
cliptic cut each other upon the Globe, 
amv and) which Points are called the 
Nodes; and a right Line joining theſe 
Points, and paſſing through the Center 
of the Earth, is called the Line of the 
Nader Nodes. That Node where the Moon 
begins to aſcend Northward above the 
Plane of the Ecliptie, is called the A 
Drages' * cending Node, and the Head of the Dra- 
gon, and is thus commonly marked 8 
The other Node, from hence the Moon 
deſcends to the Southward of the Eclip- 
tic is called the Deſcendin Node, and the 
Drag. Dragon's Tail, and is thus mark d s. 
Tail The Line of Nodes continually ſhifts 
Itſelf-from Eaſt to Weſt, contrary to the 
Order of the Signs; and with this Re- 
Rerregrad trograde Motion, makes one Revolution 
e, round the ne in the 2 7 of mo 

* 5 Years. | 


The Moon deſeribes its Orbit + 

the Earth in the Space of 27 Days and 

7 Hours, which Space of Time is called 

| e a Periodical Month; yet from one Con- 
junction to the next, the Moon ſpends 

29 Days and a Half, which is called 

3 a Synod! cal Month ; becauſe, while the 
Mar. Moon in her proper Orbit finiſhes her 
N the Earth advances near a whole 


sign 
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gign in the Ec Ecliptic; which Space the 
Moon has ſtill to deſcribe, before ſhe will 
we ſeen 1 in en ers with the Sun. 


When che Moon is in conjunction 
wich the Sun, note her Place in the E- 
cliptic; then turning the Handle, vou ll 
find that 27 Days and 7 Hours will bring 
the Moon to the ſame Place; and after 

 yau have made 2 2 Revolutions more, 
the Moon will be Py: betwixt the - 
Sun and the Earth. 


The Moon all the while "FE in he 
Orbit, and ſo the Wire that ſuppo 
her continually riſes or falls in a kat 
as ſhe changes her Latitude ; the black | 
Cap ſhifts itfelf, and fo ſhews the Pha- Pins 2 s 
ſes of the Moon, according to her Age, 
or how much of her enlighten'd Part is 
ſeen from the Earth. In one Synodical 
Month, the Line of the Nodes moves a- 
bout 1: Degree from Weſt to Eaſt, and 
ſo makes one entire Revolution in 19 
| e | 
21 Let AB be an Arch of the Earth's Or- 
* and when the Earth is in T, let the 
Moon be in N, in Conj unction with the 
Sun in 8, while the Mane 1s deſcribing 


x I Orbit NAFD, the Earth will de- 
ſcribe 


- 
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ſetibe the Arch, of her Orbit'T f; and 
hen the Earth has got into the Point #, 
the Moon will be in the Point of ber 
Orbit u, having made one compleat Re- 
volution round the Earth. But the 
Non, before ſhe comes in Conjunction 
with the Sun, muſt again deſcribe the 
Archi x 0; which Arch is E Gimitar to , 
becauſe the Lines FN , Fn, are parallel ; 
and becauſe, while the Moon deſcnbes 
the Arch z o, the Earth advances forward 
in the Ecliptic ; the Arch deſcribed by the 
Moon, after ſhe has finiſhed her perio- 
dical Month, before fhe makes a Syno- 
dical Month, muſt be fomewhat greater 
than . Lo determine the mean Length 
_ of a Synocical Month, find the Diurnal 
Motion of the Moon (or the Space ſhe 

_ deferibes round the Earth in one Day) 
and likewiſe the Diumal Motion of the 
Earth; then the Difference betwixt theſe 
two Motions is the apparent Motion of 
the Moon round the Eartù in one Day; 
then it will be, as this diſterential Arch 
is to a whole Ci cle; ſo is one Day to 
that Space of Lime wherein the Moon 
appears to deſcribe a compleat Circle 
the Earch- which is about 29 2 
[Plays But this is not always a true 
Ewmration, for the Motion of the Moon = 
» lometimes faſter, and Jometimes flow- 


er, 


" the * 


LE REST tothe Poſition of the Barth 
iber Gaile. Mgt | 


m one Synodical Month the Moon 
has all Manner of Aſpects with the Sun 
and Earth, and beeauſe ſhe is opaque, 
that Face of hers will only appear bright 

which is towards the Sun, while the op- 
poſite remains in Darkneſs. But the 
Inhabitants of the Earth can only ſee 
that Face of the Moon which is turned 
towards the Earth; and therefore, ac- 
cording to the various Poſitions of the 
Moon, in reſpect of the Sun and Earth, 
we obſerve different Portions of her illu⸗ 
minated Face, and ſo a continual _— 
in her + Phaſes. #9 


50 hi 8 be the Sun, RTv an Avec * 
the Earth's Orbit, T the Earth, and the 
Circle ABCD, Ge. the Moon's Orbit, in 

which ſhe turns round the Earth in the 
Space of a Month; and let A, B, C, &ce 
be the Centers of the Moon 1 in different 

Parts of her Orbit. | 


[Now if with tie Lines SA,SB, Sec. pig. 2. 


we join the Centers of the Sun and 


iS Phaſes of the Moon are thoſe different Appearances 
we obſerve in her, according to her Poſition in reſpect 
a . the Sun and Earth. | 


Moon 


— 


Full Moon... 2 


ce Deſcription 7x 
Moon, and at right Angles to theſe draw 
the Lines H O; the ſaid Lines HO will 
| be the Circles that ſeparate the illumi- 

nated” Part of the Moon from the dark 
and obſcure. Again, if we conceive a- 
nother Line I L to be drawn at right 
Angles to the Lines TA; TB, &c. pal. 

ing from the Center of the Earth to the 
Moon, the ſaid Line I L will divide the 
viſible Hemiſphere of the Moon, or that 
which is turned toward us, from the in- 
viſible, or that which is turned from us; 


and this Circle > be Tue the Gre 1 
Vi . | ; 


N ow +; is manifeſt, that — the 
Moon is in the Poſition A, or in that 
Point of her Orbit which is oppoſite to 
the Sun, the Circle of Viſion, and the 
Circle bounding Light and Darkneſs, do 
coincide, and all the illuminated Face of 
the Moon is turned towards the Earth, 
and is viſible to us; and in this Poſition 
the Moon is ſaid to be full. But when 
the Moon arrives to B, all her illumi- 
nated Face is then not towards the Earth, 
there being a Part of it, HBI, not to be 
ſeen by us; and then her vifible Face is 
deficient from a Circle, and appears of 
a gibbous Form, as in B. Fig. 3. Again 


When ſhe arrives to C, the two fore- 


men- 


the. 1 
mentioned Circles cut each other at right 


Angles, and then we obſerve a Half Half 
Moon, as in C, Fig. 3. And again the ran 
illuminated Face of the Moon is more 
and more turned from the Earth, until 

ſhe comes to the Point E, where the 


Circle of Viſion, and that bounding 


Light and Darkneſs, do again coincide. 


Here the Moon diſappears, the illumina- 
ted Part being wholly turned from the 
Earth; and ue! is now ſaid to be in Con- 
junctin with the Sun, becauſe ſhe is in 
the ſame Direction from the Earth — — 
the Sun is in, which Poſition we call a 


Neu Moon. When the Moon is arrived New | 


but her Horns (which before the Change 


to F, ſhe again reſumes a horned Figure 


were turned Weſtward) have now chan- 
ged their Poſition, and look Eaſtward. 
When ſhe has arrived to a Quadrate 
Aſpect at G, ſhe'll appear biſſected, like 
a Half Moon, afterwards ſhe'll ſtill grow 
bigger until at laſt ſhe comes to A, where 
again ſhe'll appear in her full Splendor. 


The ſame Appearances which we ob- 


ar in the Moon are likewiſe obſerved 


by the Lunarians in the Earth, our Earth 
being a Moon to them, as their Moon is 
to us; and we are obſerved by them to 


be carried round in the Space of Time 
that 


— 


1 


Earth. But the ſame Phaſes of the 
Earth and Moon hap; 


ed Figu 
to the Inhabitants of bong: N as ſhe 


. Deſoriptinof 
that they are really carried round the 


pen when they are 
in contrary Poſition ; Do when the Moon 
is in Conjunction to us, the Earth is then 


in Oppoſition to the Moon, and the Lu- 


narians have then a full Earth, as we in 
a ſimilar Poſition have a full Moon. 
When the Moon comes in Oppoſition to 
the Sun, the Earth, ſeen from the Moon, 
will appear in Conjunction with her, 
and in that Poſition the Earth will dif- 

appear; afterwards ſhe'll aſſume a horn- 
re, and fo ſhew the fame Phaſes 


—_ rhe Feliffes of the Sun and Moon.” y 


Ari Kei ſe is chat rivation of f 


Light in a Planet, when another is in- 


terpoſed betwixt it and the Sun. Thus, 
an Eclipſe of the Sun is made by the In- 


terpoſition of the Moon at her Con- 


junction, and an Eclipſe of the Moon is 


occaſioned by the Shadow of the Earth 


falling upon the Moon, when ſhe is in 
* to the Sun. 


Let 8 be the 80 . FP * Earth, and 
ABC its Shadow; now if the Moon, 
when 


8 


when ſhe is in Oppoſition to the Sun, 
ſnould come into the conical Space AB 


C, ſhe'll: then be deprived of the Solar ;,,,, 
Light, and ſo undergo an Eclipſe. Figl. 


In the ſame Manner, when the Sha- 
dow of the Moon falls upon the Earth 
(which can never happen but when the 
Moon is in Conjunction with the Sun) 
that Part upon which the Shadow falls 


will be involved in Darkneſs, and the % 
Sun eclipſed. But becauſe the Moon 1s Ef. 


is much leſs than the Earth, the Shadow 
of the » cannot cover the whole Earth, 


but only a Part of it. Let S be the Sun, Fg. 5. 


T the Earth, ABC the Moon's Orbit, 
and L the Moon in Conjunction with 


1 the Sun: Here the Shadow of the Moon 


falls only upon the Part DE of the 
Earth's Surface, and there only the Sun 
is intirely hid; but there are other Parts, 
EF, DG, on each Side of the Shadow, 


where the Inhabitants are deprived of _ 


Part of the Solar Rays, and that more 
or leſs according to their Diſtance from 
the Shadow. Thoſe who live at H and 1 
will ſee Half of the Sun eclipſed, but in 
the Spaces FM, GN, all the'Sun's Body 
will be viſible without any Eclipſe. 
From the preceding Figure it appears, 
that an Eclipſe of the Sun does not reach 

P . 
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a great Way. upon the Superficies of the 
Earth; but the whole Body of the Moon 
may ſometimes * ee in the * $ 


Shadow. IIa 


Although the Moon ſeen a the 
| Earth, and the Earth ſeen from the 
Moon, are each alternately, once a 

Month, in Conjunction with the Sun; 
yet, by Reaſon of the Inclination of the 


_-., Moon's Orbit to the Echptic, the Sun is 


not eclipſed every New Moon, nor the 
Moon at every Full. Let T be the 
Earth, DT E an Arch of the Ecliptic, A 

LB the Moon's Orbit, having the 
- Earth T in its Center; and let ABC 
be another Circle coinciding with the E- 
cliptic, and A, B, the-Nodesor the two. 
Points where the Moon's Orbit and the 
Ecliptic cut each other; A the aſcend- 
ing Node, and B the deſcending Node. 
The Angle GAL equal to GBL is the 
Inclination of the Moon's Orbit to the 
Ecliptic, being about 54 Degrees. Now 
a Spectator from the Earth at T, will 
obſerve the Sun to move in the Girde A 
GBC, and the Moon in her Orbit ALB 
F; whence! it 18 evident, that the Sun and 
Moon can never be ſeen ina direct Line 

from the Center of the Earth, but when 
the Moon is is in one of the Nodes A or B; 
8 wi and 


Evan t 


As. Ounpay, 


centrally eclipſed. But if the Conjunc- 
tion of the Moon happens when ſhe is 
any where within the Diſtance Ac ofthe . 
Nodes, either North or South, the Sun 
will be then eclipſed, more or leſs, ac- 


cording to the Diſtance from the Node 
A, or B. If the Conjunction happens 


then one half eclipſed; and if it happens 


juſt touch the Sun' s Disk without hid- 
=P any Part of n 


The a of ha Earth at the Place 


where the Moon's Orbit interſects it, is 


three times as large as the Moon's Di- 


ameter, as in Fg. 4. and therefore it of- 
ten happens that Eclipſes of the Moon 
are Total, when they are not Central: 

And for the ſame Reaſon the Moon may 


ſometimes be totally eclipſed for three 
Hours together; whereas Total Echlpſes 
of the Sun can ſcarcely ever exceed four 


Minutes. 


The Fclipſes of the Sun and Moon are 
very well explained by the Orrery: Thus 


having put the Lamp in the lace of | 


the Sun, and the little Earth and the 
| little . in their Proper Places, in- 


P 2 N ſtead 


when the Moon is in 'b, the Sun will be 


' when ſhe is in c, the Moon's Limb will 


211. 
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Keagt;,of the larger ones, let the Room 


the Moon is not near one © 
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wherein the Inſtrument, ſtands be: dark, 
ned; then turning the Handle about, 
yaw ſee when; the Conjunction of the 


Moon happens. When the is in or near 
one of the Nodes, her Shadow will fall 


upon the: Earth, and ſo deprive that Part 
upon Which it falls of the —— of the 
Sun: If the Conjunction ha * when 

the Nodes, 
the Light of the Lamp will fall upon 
the Earth: either above or below the 
Moon, according to her Latitude at that 


Time. In like Manner, when the 


Moan: happens: near one of the Nodes, 
the Shadow ef the Earth, Mall fall upan 


the Moon; and if the Moons Latitude 


be but ſmall, her whole Face will be in- 
yolved- in Darknefs. At other Times, 
when the Fulb Moon happens when ſhe 
is not near ene of her Nodes, the Sha- 
dow: of tlie Eurth Will paſs either above 
or below the Moon, and; ſo by that 
Spiel. the Moon lt ome 3 73 7 e 
clip 28 785 


Of the Bright Sie of Jupiter 


74 
21111 


1 AY 57t+ 


©! The event Diameters of the-Iafe- 


ior! Planktg are ſo ſmall; that when they 


Paſs -betwixt,,a5-and the Sun, they only 


Eo . * 


_ the OxnEuyY;\ © 


like ſimall Spots upon. the Sun's 
Surfade, without depriving» us of any 
ſenſible Quantity of his Light. The 
Shadow of the Earth likewiſe terminates 
before it reaches any of the ſuperior 
Planets, ſo that they are never eclipſed 
by us; and the Earth, when ſhe is in 
Conjunction with the Sun, only Fewer 
me em A upon I Stirfare. 

| But Jupiter and his Moons 9 
: 2 each other, as our Earth and 


Moon do; as alſo doth Saturn and his 


Moons. The Satellites of Jupiter be- 
come twice hid from us, in one Circu- 


lation round u; vis. once behind the 


Body of Jupiter, i. e. when they are in 
the Right Line joining the Centers of 
the Earth and 1; and again they be- 


come inviſible when they enter the © Sha. | 


dow of Jupiter, which' happens when 
they are dt their Full as ſeen from 1, 

at Which Times they alſo ſuffer Eclipſes; 
which Eclipſes happen to them after the 


ſame Manner as they do to our Moon. 
by the Inter poſition of | go: Earth Detyrixt: 


her and the Sun. 


"Let 8 "A the 8 ABT 8 Earth sFig 7. 


Orbit; and Cu D an Arch of Jupiter's 
YOu in which let Jup! ter bem the 
25 e 0 Point 


213 
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in Conjunction with che Sun, their Sha- 
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Point u; and let CFD H be the Orbit 
of one of Jupiters Satellites, which we Il 
here ſuppoſe to be the fartheſt from him. 


Theſe Satellites, while they movethro the 
Inferior Parts of their Orbs, vi. from 


D thro' , I, to C, ſeem from the Earth 


and the Sun to have a retrograde Mo- 
tion; but when they are in the ſuperior 


Part of their Orbit, they are then ſeen ta 


move from Weſt to Eaſt according to 
their true Motion. Now while they de- 
ſcribe the ſuperior Part of their Orbits, 
they will be twice hid from the Earth, 


once in the Shadow of u, and once be- 


hind his Body. If Jupiter be more 
Weſterly than the Sun, that is, when 
the Earth is in A, they'll be firſt hid in 
the Shadow F, and afterwards behind 
the Body of u in G: But when the 


Earth is in B, then they are firſt hid be- 


hind 2's Body in E, and afterwards fall 
into the Shadow F. While theſe Satel- 
lites deſcribe the inferior Parts of their 
Orbits, they only once diſappear, which 
may be either in I or H, according to 
the Poſition of the Earth, in which Pla- 


ces they cannot be diſtinguiſhed from 
the Body of Jupiter. 


. the Satellites 3 8 1 are 


dows 


NR 


aw 
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FAD 
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the OxxERY; 


b dows will then fall upon u, and ſome 

Part of his Body be involved in Darkneſs, 

* to which Part the Sun will be totally e- 
S © e 


By obſerving the Eclipſes of Jupiters 
Satellites, it was firſt diſcover d that Light - 
is not propagated inſtantaneouſſy, 
though it moves with an incredible 
iftneſs: For if Light came to us in 
an Inſtant, an Obſerver in T will ſee an 
Eclipſe of one of theſe Satellites, at the 
_ ſame Time that another in K would. But 
it has been found by Obſervations, that 
when the Earth is in K at her neareſt 
Diſtance from Jupiter, theſe Eclipſes 
happen much ſooner than when ſhe 1s. 
in T. Now having the Difference of 
Time betwixt theſe Appearances in K 
and T, we may find the Length of Time 
the Light takes in paſſing from K to T, 
which Space is equal to the Diameter of 
the Earth's Annual Orb. By theſe 
Kinds of Obſervations it has been found, 
that Light reaches from the Sun to us 
in the Space of eleven Minutes of Time, 
which is at leaſt at the Rate of 100,000 
Miles in a Second. * | 
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